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An Analysis of the Profit from Endovmvent Assurances, By Jamks 
Chatham, F.F.A., F.I.A., Secretary and Actuary of the Scottish 
Life Assurance Company, 

[Read before the Faculty, 11 December 1905.] 

A. great deal bas been written about Endowment Assurances, 
which now form bo large a proportion of the new business of life 
assurance offices, but their effect upon the business has been only 
partially inyestigated, and much yet remains to be done. It is 
generally admitted that the mortality in this class is better than 
that prevailing in other classes, and recently Mr. S. P. Hardy 
brought before the Congress of Actuaries in New York an in- 
teresting paper, in which he stated that "while probably the 
results would vary in their incidence according to the tables 
brought into contrast, it appears to me that one effect of a better 
mortality is to show a gradually reduced surplus. And if this 
be the case, some care is necessary in relying upon future profits 
according to their past experience." He appended a table show- 
ing the quinquennial surplus or deficiency arising when the 
premiums are charged, and the reserves made, according to the 
American table as adjusted by Mr. Arthur Hunter, while 
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2 An Analysis of the Profit from 

the mortality experienced is that of the 0^ table; and the 
results show that, for endowment assurances of 15^ 20 and 25 
years, the surplus at each quinquennium, as a rule, diminishes 
very rapidly. It should be noted that these calculations were 
made at 3 per cent interest throughout. 

Still more recently Mr. N. B. Gunn, in his Presidential Address 
(session 1903-04) to the Faculty of Actuaries, refeiring to Mr. 
Hardy's paper, said that he had made a trial calculation of the 
profit earned,' according to various rates of mortality, on a group 
of assurers paying an average office premium. The assumptions 
made were (1) that the premiums are accumulated at the average 
rate of interest realised by an office, (2) that the expenses of 
management at an average office rate are annually deducted from 
them, and (3) that the claims arise at the rate in the 0-, 0'^, and 
gii|][M(s) \j^^^ respectively. All these, he says, gave practically 
the same result, namely, that the bonus in the second quin- 
quennium was approximately double that of the fifth. These 
statements are different from what was to be expected from the 
results given by the late Mr. Sunderland in his paper ''On 
Bonuses on Endowment Assurance Policies " (/. /. ^., xxviii, 257) ; 
but it appears that 4 per cent interest was used by Mr. Ounn in 
valuing the policies as well as in accumulating the fund, so that 
here also the same rate of interest was adopted throughout the 
calculations. 

As the subject is one of great importance to assurance offices 
generally, I thought it desirable to make an investigation on 
strictly practical lines to determine the surplus and rate of bonus 
at successive divisions of profits, avoiding on the one hand a low 
rate of interest for the accumulation of the fund, much below that 
realised by any office, and on the other hand a high rate of 
interest for the valuation of the policies, such as no office employs. 
It is the object of this paper to lay the results before you ; but 
before doing so, it is necessary to state the basis upon which the 
calculations have been made. 

As is well known, the results of endowment assurances depend 
more upon the duration than upon the age at entry; and as I 
have found that, in an office doing a considerable proportion of 
its business under endowment assurances, the average age at entry 
for that class is 31, and the average duration 27 years, I have 
taken the age at entry as 30, and the duration as 25 years. I 
have also found that the average office premium for a policy 
of this kind, with profits, is £4, Os. 7d. per cent, and I have 
therefore adopted that rate. In Appendix A, however, I give 
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the results for ages at entry 20 and 40, the durations being 30 
and 20 years, and the office premioms £3, 4s. Od. and £5, 6b. Id. 
per cent respectively. 

With regard to expenses, a common method is to take the cost 
on the new premiums as ten times as much per cent as the cost 
on renewal premiums, and a moderate percent4ige to take in a 
well-managed office is 66§ of the new premiums and 6f of 
renewal premiums. Another method is to take the cost of the 
new business as £2 per cent on the sum assured, and the cost of 
renewal premiums as 7^ per cent. I may mention, however, 
that in this case the one is practically the actuarial equivalent of 
the other; that is to say, the larger initial cost of the former 
is counterbalanced by the lower renewal cost afterwards; and as 
the first method corresponds perhaps more closely with actual 
conditions, I have adopted it. 

The proper rate of interest to employ is, I think, the effective 
one, free of income tax, deduced from Mr. O. F« Hardy's well- 
known formula^ and as I find that the average rate for British 
Offices so calculated is £3, 15s. 8d. per cent^ I have taken it as 
3f per cent. 

The question of the mortality likely to be experienced among 
endowment assurances is rather a difficult one to determine, inas- 
much as it is feared that the light mortality shown in the recent 
joint investigation by the Institute and the Faculty may not be 
continued, on account of this form of policy having become so 
popular with the public generally ; but^ as I have shown in my 
previous papers, the rule that the higher the rate of premium the 
lower the rate of mortality, is so general, that I have no doubt 
it will be found to be applicable to this class also. I think if it 
is taken as 80 per cent of the 0^^^ table this will be a fair 
allowance, a select table being used to give effect to the medical 
examination at the outset. 

I have assumed that claims are payable immediately upon proof 
of death and title, and I have taken the date of payment as being 
on the average two months after death. 

The 0^ table is becoming very generally adopted for valuations, 
and I have therefore employed it. The rate of interest almost 
invariably used is 3 per cent, and that is the rate I have adopted. 
I have assumed that the interim bonus is 27s. 6d. per cent per 
annum, that being about the average rate given by offices ; and to 
allow for the large number of cases in which the bonuses do not 
vest for some years, I have also assumed that none is given should 
death occur during the first five years. 
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It will be convenient briefly to recapitulate the assumptions 
made here. They are as follows : — 



{ 



Age at Entry, 
Duration of Assurance, 
Office Premium, 

Expenses, 

T 4. i. fAssumed, 
Interest -( -D v j 
(Realised, . 

MortaUty l^r'^' . 
"^ (^Experienced, 

Claims paid two months after death. 

Interim Bonus after first five years, 278. 6d. 



30. 

25 years. 

£4, Os. 7d. per cent. 

66§ per cent of first premium, and 

6§ per cent of renewal premiums. 

3 per cent. 

3| per cent 

0^ 

80 per cent of 0^**l 



As already mentioned, the object is to determine the surplus 
and rate of bonus at successive divisions of profits under these 
conditions. 

Suppose 10,000 policies to be effected for £100 each on the 
above assumptions, then the following table shows the number of 
them in force at the beginning of each year, also the number of 
actual deaths during each year, and the number expected according 
to the O'' table used in the valuation. 



Tablk 1. 





Pnlin^Aft 


Actual 


Expected 




f rk1l<*lAa 


Actual 


Expected 


Year. 


at beginning 
of Year. 


Deaths 
daring 
Year. 


Deaths 
during 
Year. 


Year. 


at beginning 
of Year. 


Deaths 

daring 

Year. 


Deatlis 

during 

Year. 


I 


10,000 


25 


60 


X4 


9,233 


81 


97 


2 


9,975 


40 


62 


15 


9,152 


86 


101 


3 


9,935 


46 


64 


i6 


9,066 


86 


105 


4 


9,889 


50 


67 


iS 


8,980 


91 


109 


\ 


9,839 


54 


69 


8,889 


94 


114 


9,785 


57 


72 


19 


8,795 


98 


118 


\ 


9,728 


60 


76 


20 


8,697 


101 


124 


9,668 


64 


78 


21 


8,596 


107 


129 


9 


9,604 


68 


80 


22 


8,489 


111 


135 


10 


9,536 


72 


84 


33 


8,378 


116 


142 


XI 


9.464 


75 


87 


34 


8,262 


121 


149 


12 


9,389 


76 


90 


35 


8,141 


128 


156 


13 


9,313 


80 


93 
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The next table shows the progress of the Fund on the assump- 
tions mentioned above, adding in the case of the claims the total 
reversionary bonus as shown in Table 4, and any interim bonus. 
I have not considered it necessaiy to divide the claims into sums 
assured and bonus, as the former in any year are easily obtained 
by multiplying the number of deaths in the above table opposite 
the year by 100. 

Tabus 2. 



Yr...^_ 


Fond at 


Premioois 


Olaima 


Interest 


Pimd at 


Tear. 


Deginnlngoi 
Tear. 


leas Expenses. 


by Death. 


at 8f per cent. 


end of Year. 




£ 


£ 


£ 


£ 


£ 


I 


• ■ • 


13,431 


2,500 


473 


11,404 


2 


11,404 


37,512 


4,000 


1,784 


46,700 


3 


46.700 


37,361 


4,600 


3,094 


82.565 


4 


82,855 


37,188 


5,000 


4,427 


119.170 


1 


119,170 


37,000 


5,400 


5,788 


156,558 


156,558 


36,797 


5,957 


7,177 


194,575 


I 


194,575 


36,583 


6,353 


8,589 


233,394 


233,394 


36,367 


6,865 


10,030 


272,916 


9 


272,916 


36,116 


7,387 


11,497 


313,142 


xo 


313,142 


35,861 


7,921 


12,989 


354,071 


II 


354,071 


35,590 


8,385 


14,607 


395,783 


12 


395,783 


35,308 


8,601 


16,058 


438,648 


X3 


438,548 


35,022 


9,164 


17,644 


482,060 


14 


482,050 


34,721 


9,390 


19,262 


626,643 


15 


526,643 


34,417 


10,085 


20,914 


571,889 


16 


571,889 


34,093 


10,256 


22,596 


618,322 


% 


618,322 


33,770 


10,977 


24,316 


666,431 


665,431 


33,428 


11,469 


26,064 


713,454 


19 


713,454 


33,074 


12,092 


27,844 


762,280 


20 


762,280 


32,706 


12,600 


29,654 


812,040 


21 


812,040 


32,326 


13,595 


31,494 


862,266 


22 


862,265 


31,923 


14,255 


33,354 


913,287 


^ 


913,287 


31,506 


15,068 


35,242 


964,977 


24 


964,977 


31,070 


15,873 


37,154 


1,017,328 


25 


1,017,328 


30,615 


16,967 


39,086 


1,070,062 
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The results of the valuation of the policies in force at the 
end of the several quinquenniums, and the bonuses obtained, are 
shown in the following tables : — 



Table 3. 



^\fer tenl. 



End of 
Tear. 


Besxbtb. 


Fund. 


Surplus. 


Sums 
Assured. 


Existing 
Bonuses. 


Total. 


5 
10 

15 

20 

25 


£ 
138,495 
288,320 
448,975 
620,710 
801,300 


£ 

19r791 

71,614 

133,256 

205,761 


£ 
138,495 
308,111 
520,589 
753,966 
1,007,061 


£ 
156,558 
354,071 
571,889 
812,040 
1,070,062 


£ 
18,063 
45,960 
51,300 
68,074 
63,001 



Table 4. 



3f <peT ceni. 



End of 
Tear. 


BOKUS. 


Rats of Bokub. 


Annoal Ratk 
OF Bonus. 


Cash. 


Revy. 


Cash. 


Revy. 


Total 
Revy. 


Cash. 


Revy. 


5 

xo 

20 
25 


£ 
18,063 
45,960 
51,300 
68,074 
63,001 


£ 
30,690 
68,932 
67,671 
66,998 
63,001 


£ 
1-846 
4*856 
5-658 
6-756 
7-862 


£ 
3 136 
7-284 
7-464 
7-794 
7-862 


£ 
3136 
10-420 
17-884 
25-678 
33-540 


£ 

•369 

•971 

1-132 

1-351 

1-572 


£ 

•627 
1-457 
1-493 
1-559 
1-572 



Here it will be seen that there is no diminution either in the 
surplus or in the rate of bonus. On the contrary, they both 
increase throughout the whole duration of the policies. 

I thought it would be interesting to analyse the surplus in 
order to show the extent to which the various sources of profit 
had contributed to the bonus, and thus ascertain what has pro- 
duced the increase. The results are shown in the table below. 
I should mention that I have inserted in it the full profits earned 
during any quinquennium, and consequently it has been necessary 
to deduct the interim bonus paid out of them during the quin- 
quennium; also that all interest earned above 3 per cent has 
been treated as profit from interest, although a small portion of 
it is interest on profit from loading and mortality. I have also 
inserted in the table the amounts which the various sources of 
profit have contributed to the annual rate of bonus, both cash 
and reversionary. 
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Tablb 5. 




Z\per cenU 




QUINQUffNNIUlf. 


iBt 


2Qd 


8rd 


4th 


5th 


Qoiiiqaeiuiial Profit — 
Mortality, 
Interest, 
Loading, 

LesB Interim Bonos, 
Net Profit, . 

Cash Bonus — 
Annual Hate. 
Mortality, 
Interest, 
Loading, 

Less Interim Bonos, 

Reversionary Bonos — 
Annual Kate. 
Mortality, 
Interest, 
Loading, 

Less Interim Bonos, 


£ 

10,474 
3,220 
4,309 


£ 

5,276 
10,589 
31,539 


£ 

4,002 
18,671 
30,387 


£ 

3,657 
27,599 
29,005 


£ 

931 
37,331 
27,338 


18,063 


47,403 
1,443 


53,060 
1,760 


60,161 
2,087 

58,074 


65,600 
.2,599 


18,063 


45,960 


51,300 


63,001 


£ «. d. 

4 3 
1 4 
19 


£ «. d. 

2 3 
4 6 
13 4 


£ 8, d. 

1 9 
8 3 
13 5 


£ 9. d, 

1 8 
12 10 
13 6 


£ s. d. 

5 
18 7 
13 8 


7 4 

■ ■ ■ 


1 1 
7 


1 3 5 
9 


1 8 
10 


1 12 8 
1 3 


7 4 


19 6 


12 8 


1 7 


1 11 5 


7 4 
2 3 
3 


3 4 

6 9 

1 


2 4 

10 10 
17 8 


1 11 
14 10 

15 7 

1 12 4 
1 2 


5 
18 7 

13 8 

1 12 8 

1 3 

1 11 5 


12 7 

• • ■ 


1 10 1 
11 


1 10 10 
1 


12 7 


1 9 2 


1 9 10 


1 11 2 



These reeults are, I think, very interesting. The profit from 
mortality during the first quinquennium, £10,474, is large, owing 
to selection, and falls to about one-half in the next quinquennium ; 
and thereafter gradually diminishes until in the fifth quinquen- 
nium it is very small indeed, only £931. The profit from interest 
is the converse of this. It is very small at first, only £3,220, and 
rapidly increases until in the fifth quinquennium it amounts to 
£37,331, or more than ten times what it is in the first quinquen- 
nium. The profit from loading, on the other hand, is, with the 
exception of the first quinquennium, very constant all through at 
about £30,000. In the first quinquennium the profit from loading 
is very small, owing to the heavy initial cost of acquiring the 
business. Some ofiSces make an allowance for this by neglecting 
the first premium when allotting the bonus. The small cost of 
the interim bonus may be noted. 
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These features are reflected in the annual rates of bonus, cash 
and reversionary, where they are brought out even more clearly. 
With the exception of the first quinquennium, the contribution 
from mortality is very smajll, while on the other hand that from 
interest is very important ; indeed, in the last quinquennium it is 
the most! important of all. . Nor is the reason far to seek, for in 
the last iquinquennium the reserve value does not differ greatly 
from the' sum assured (including bonus), and the excess of interest 
may be calculated, roughly speaJcing, on the latteh The contri- 
bution from loading is also important, although in the first 
quinquennium it is much smaller than in the others. 

It is easy now to see what has produced the increase in the 
surplus and the rate of bonus. As previously mentioned, both 
Mr. Hardy and Mr. Gunn used the same rate in valuing the 
policies as in accumulating the funds, the former stating expressly 
that he had done so as he was ascertaining the profit from mortality 
only, and therefore they did not take into account in their 
calculations the profit from interest. 

The item of interest is of special importance in the case of 
endowment assurances on account of their large reserves as com- 
pared with whole life policies. The reserves at 0^ 3 per cent for 
whole life and 25 year endowment assurance policies are given 
for age at entry 30 and various durations, in the following table, 
a column being added to show the percentage by which the latter 
is greater than the former : — 

Table 6. 



Bndof 
Year. 


Whole Life. 


Endowment 
Assurance 
25 Years. 


Percentage 
of Excess. 


5 
xo 

20 
25 


6-485 
13-497 
21 -079 
29-205 
37-740 


14-154 
30-465 
49-523 
72-209 
100-000 


118-3 
125-7 
134-9 
147-2 
165-0 



It will be seen that the reserves of the endowment assurances 
are considerably more than double those of whole life policies. 

The figures relating to the profit from interest showed this 
item was so important, that I thought it would be interesting 
to see what the difference would be if 4 per cent interest were 
adopted instead of 3| per cent, as the former rate is realised by a 
number of oflSces ; and the results are given in the following tables. 
I do not think it necessary to give all the figures in detail, as I 
have done for 3f per cent, but merely the results corresponding to 
those in Tables 3, 4 and 5. 
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Table 7. 



K'pef tmi. 



End of 
Tear. 


RnsBTS. 


Fund. 


Bnrplui. 


Samii 
Assared. 


Existing 
BonoBOS. 


Total. 


5 

xo 

20 

25 


£ 
138,495 
288,320 
448,975 
620,710 
801,300 


£ 

26i985 

76,894 

146,159 

230,459 


£ 
138,495 
309,305 
526,869 
766,869 
1,031,759 


£ 
157,648 
358,918 
583,792 
835,005 
1,108,720 


£ 
19,153 
49,613 
57,923 
68,136 
76,961 



Tablb 8. 



4 fer ceni. 



End of 
Year. 


Bosus. 


Batb of Bohus. 


AxviVAh Batb 
or Boiros. 


Gaah. 


Bevy. 


Caah. 


Bevy. 


Total 
Bevy. 


Ouh. 

£ 

-391 
1-048 
1-278 
i-585 
1-921 


Bevy. 


5 
10 

15 

20 

?5 


£ 
19,153 
49,613 
57,923 
68,136 
76,961 


£ 
32,542 
74,411 
76,407 
78,606 
76,961 


£ 
1-957 
5-242 
6-389 
7-926 
9-605 


£ 
3-326 
7-863 
8-428 
9-144 
9-605 


£ 
3 326 
11-189 
19-617 
28-761 
38-366 


£ 

•665 
1-573 
1*686 
1-829 
1-921 



Table 9. 



iper cefU. 





QUINQUENNIUM. 


I8t 2nd 


3rd 


4th 


Sth 

£ 

940 
61,282 
27,338 


Qainqaennial Profit — 
Mortality, 
Interest, 
Loading, 

. Less Interim Bonus, 
Net Profit, . 

Cash Bonos — 
Annual Rate. 
Mortality, 
Interest, 
Loading, 

Less Interim Bonus, 

Reversionary Bonos — 
Annual Kate. 

Mortality, . 
• Interest, 

Loading, 

Less Interim Bonus, 


£ 

10,474 

4,310 

4,369 

19,153 

■ ■ • 


£ 

6,279 

14,238 

31,539 

51,056 
1,443 


£ 

4,016 

26,280 

30,387 

' 59,683 
1,760 


£ 

3,584 

37,634 

29,005 

70,223 

2,087 


79,560 
2,599 


19,153 


49,613 


67,923 


68,136 


76,961 


£ s, d. 
4 3 
1 9 
19 


£ 8, d. 
2 3 
6 
13 4 


£ ». d. 
1 9 
11 2 

13 5 

1 6 4 
9 


£ 8. d, 
I 8 
17 6 

13 6 

1 12 8 

1 

1 if 8 


£ s, d. 

6 

1 5 7 
13 8 


7 9 

• •ft 


1 1 7 

7 

1 1 


1 19 8 
1 3 


7 9 


1 5 7 


1 18 5 


7 4 
3 
3 


3 4 

9 

1 

1 12 4 
11 


2 4 
14 9 
17 8 


1 11 

1 3 
15 7 


5 

1 5 7 

13 8 

1 19 8 
1 3 


13 4 

t « • 


1 14 9 
1 


1 17 9 
1 2 


13 4 


1 11 5 


1 13 9 


1 16 7 


1 18 5 
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The profit from loading is of coarse the same as in the former 
Table, and that from mortality practically the same, but the profit 
from interest is very much greater. I annex a table showing the 
excess of the annual reversionary bonus due to an increase of 
\ per cent in the rate of interest, and the percentage which this 
excess bears to the interest profit at 3f per cent, and also to the 
total profit at that rate : 

Table 10. 





Exceaiof 
Reveraionaiy 


Peroentageof 












Bonos. 


InterMt 
Proflt 


ToUl 
Profit. 






B, d. 








1st Qiunqn. 


9 


33*9 


6-0 




2nd „ 


2 3 


34-5 


7-9 




3rd „ 


3 11 


35-3 


12-9 




4th „ 


5 5 


36-4 


17-3 




6th ,. 


7 


37-4 


22-2 





The importance of the rate of interest earned by the funds is 
brought out here very clearly. In the fifth quinquennium the 
excess due to only ^ per cent in the rate of interest represents no 
less than 22*2 per cent of the whole bonus. 

I have taken into account the three principal sources of profit, 
namely, mortality, interest, and loading; but there are others, 
such as profit from surrenders and lapses, from investments, and 
from non-participating and annuity business. These, however, 
with the exception of the first mentioned, vary considerably, and 
it is difficult, if not impossible, to make allowance for them in an 
investigation of this kind. I have therefore left them out of 
account; but I thought it would be desirable to see how the 
profit from surrenders and lapses would affect the calculations, 
especially in the first quinquennium ; and with this object in view 
I got out the rate of withdrawal for endowment assurances in 
the manner explained in Appendix B. 

The rates so obtained for grouped ages at entry 28 to 32, 
that is, central age 30, are as follows. It is only practicable to 
give them for the first nine years of assurance. The rates for the 
whole life with profits class are placed alongside for comparison. 
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Table 11. 



Tean 

Blapsed. 


BAteofWHhdnwAl. 


Bndowment 
AMomice. 


Whole Life. 


I 
2 

3 

4 

i 
i 

9 


•08935 
•04676 
•03586 
-03361 
•02664 
•02239 
•02033 
•01853 
•01722 


•06150 
•05111 
•03870 
•03101 
•02652 
•02367 
•02102 
•01901 
•01668 



The endowment assurance rates run so regularly, and agree so 
closely with the whole life, that I took them just as they stand. 
It is necessary to join them on at age 40 to the ultimate rate, 
excluding the first ten years, and the following are the rates 
deduced from the aggregate table : 



Tablb 12. 



Age. 


Bndowment AasQitnoe. 


Whole Lifei 


Unadjosted. 


A4)uBted. 


Unadjoited. 


40 

41 

42 

43 
44 

% 
% 

49 
50 

51 

52 

53 
54 


•01344 
•01621 
•01169 
•01020 
•01240 
•01067 
•01045 
•01197 
•00949 
•01507 
•01162 
•01102 
•00989 
•01091 
•01125 


•0156 
•0142 
•0130 
•0120 
•0112 
•0112 
•0112 
•0112 
•0112 
•0112 
•0112 
•0112 
•0112 
•0112 
•0112 


•01257 
•01191 
•01161 
■01187 
•01166 
•01128 
•OHIO 
•01052 
•01075 
•01063 
•00962 
•00936 
•00948 
-00860 
•00929 



It will be seen that the rate of withdrawal in endowment 
assurances is after the first few ages fairly constant, whereas the 
rate of withdrawal in the whole life class steadily diminishes. I 
examined the figures of the endowment assurance experience; 
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and as it seems to be a feature of it, I kept the rate constant 
throughout from age 44, and I give above a column showing the 
rates actually used. It is somewhat difficult to explain this 
feature, but probably it may to some extent be accounted for by 
the favourable terms upon which endowment assurances can be 
surrendered shortly before they mature, and they would thus 
count as " withdrawals " instead of as " terminations." 

We are now in a position to ascertain the combined effect of 
deaths and withdrawals on the policies taken out, and the follow- 
ing table shows, on the above assumptions, the number of policies 
at the beginning of each year, and the number of deaths and 
withdrawals during each year. The number of withdrawals is 
obtained by multiplying the number at the beginning of the year, 
less the deaths, by the rate of withdrawal deduced above. 



Table 13. 





Policies at 


Deaths 


Year. 


beginning 
orYear. 


during 
Year. 


I 


10,000 


25 


2 


0,084 


37 


3 


8,624 


40 


4 


8,276 


42 


5 


7,967 


43 


6 


7,703 


45 


i 


7,487 


47 


7,289 


48 


9 


7,107 


50 


ID 


6,935 


52 


II 


6,776 


53 


12 


6,628 


54 


13 


6,489 


55 



Withdrawals 




Policies at 


Deaths 


Withdiawals 


at end of 


Year. 


beginning 
ofYear. 


daring 


at end of 


Year. 




Year. 


Year. 


• 
891 


M 


6357 


56 


71 


423 


15 


6230 


57 


69 


308 


z8 


6104 


59 


68 


277 


x7 


5977 


60 


66 


211 


18 


6851 


62 


65 


171 


19 


5724 


64 


63 


151 


20 


5597 


66 


62 


134 


21 


5469 


68 


60 


122 


22 


5341 


70 


59 


107 


?3 


6212 


72 


58 


95 


24 


5082 


75 


56 


85 


25 


4951 


77 


• • « 


77 











The next step is to determine the surrender value to be allowed. 
A number of offices allow a surrender value after two premiums 
have been paid ; but even in those offices where three premiums 
require to be paid before a surrender value is guaranteed, an 
allowance would probably be made, in the case of an endowment 
assurance of the kind we are dealing with, after two premiums 
had been paid. The following table shows the reserve value 
at 0^ 3 per cent, assuming the bonus to be as in Table 16 ; also, 
on the same assumption, the surrender value, taking it as (1) the 
0" 3 per cent reserve less one-third, (2) the C i\ per cent 
reserve excluding the first year, and (3) the value at O*" 4J per 
cent of the paid-up policy for the proportion of the sum assured 
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which the number of premiumB paid bears to the original num- 
ber payable, together with the value of the existing bonuses. 
Another way of calculating the surrender value in the early years 
of assurance is to take the value of a corresponding whole life 
policy, say one half of the premiums paid after the first, and add 
^ths of the difference between the whole life and endowment 
assurance premiums. A column has been added showing the 
surrender value according to this method for the first ten years. 



Tablb 14. 



End of 


0" 8 per cent 


O^i 8 per cent 


0» 4} per cent 
ex. Ist Year. 


P. U. P. at 0« 


Life PoUcy 


Tear. 


Reserve. 


Less one>third. 


4| per cent 


plus ezceae. 




£ 


£ 


£ 


£ 


£ 


2 


5-433 


3-622 


2-359 


3^1 


4*049 


3 


8*259 


5-506 


4-809 


5-114 


6-690 


4 


11164 


7-443 


7-367 


7-065 


9-330 


5 


14154 


9-436 


10-031 


9-152 


11-971 


xo 


33-407 


22-271 


27-569 


24-372 


25-174 


IS 


59-695 


39-797 


52-961 


48-664 


••• 


20 


91-564 


61043 


86-263 


82-721 


• • • 


24 

1 


124*353 


82-902 


122-850 


121-860 


... 



The 3 per cent reserve, less one-third, is frequently used in 
calculating values in the early years of assurance, and it wiU be 
seen that for the first ten years the O'' 3 per cent reserve, less 
one third, agrees very closely with the value of the paid-up policy 
at O" 4^ per cent; also that these values are not too great, 
having regard to the figures in the last column of the table. 
After ten years it is known that the deduction of one-third from 
the reserve gives too small surrender values; but on the other 
hand the 4^ per cent value excluding the first year, which does 
not work well in the early years of assurance, gives very fair 
values. It will be seen that after ten years the 0^ 4^ per cent 
value, excluding the first year, agrees very closely with the value 
of the paid-up policy at 0^ 4| per cent, and there is no doubt 
that, taken all over, the value of the paid-up policy at O^ 4^ per 
cent best answers the purpose. I have therefore adopted it. 

A fund was then made up similar to that already given, the 
only difference being that surrenders and lapses, or surrenders, 
as I shall designate them for shortness in future, were brought 
into the calculation. I need not give the details, but the results 
for 3f per cent interest are shown in the following tables : — 
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Table 15. 3f per ceni, unth surrenders. 



End of 
Year. 


Rkbsrvx. 


Fund. 




Sums 
Assured. 


Existing 
Bonuses. 


Total. 


Surplos. 


5 
10 

IS 

20 

25 


£ 
109,027 
206,430 
302,288 
394,912 
487,400 


£ 

19,939 

62,092 

105,854 

152,764 


£ 
109,027 
226,369 
364,380 
500,766 
640,164 


£ 
129,036 
267,053 
405,614 
543,492 
681,915 


£ 
20,009 
40,684 
41,234 
42,726 
41,761 



Table 16. 3f per ceni, wiih mrrenders. 



End of 
Year. 


Bonus. 


Rats of Bonus. 


AmiUAL Ratk 
OF Bonus. 


Cash. 


Bevy. 


Cash. 


Bevy. 


Total 
Bevy. 


Cash. 


Bevy. 


5 
XO 

20 

25 


£ 
20,009 
40,684 
41,234 
42,726 
41,751 


£ 
33,996 
61,019 
54,393 
49,292 
41,751 


£ 
2-598 
6-004 
6-755 
7-812 
8-566 


£ 
4-413 
9-005 
8-911 
9-013 
8-566 


£ 
4-413 
13-418 
22-329 
31 -342 
39-908 


£ 

-520 
1-201 
1-351 
1 -562 
1-713 


£ 

-883 
1-801 
1-782 
1-803 
1-713 



These results will be better appreciated if they are placed 
side by side with those in Table 3, where, of course, there are no 
surrenders. This is done in the following table :— 



Table 17. 



3f per cent 



End of 
Year. 


With Bubrcmoers. 


Without Surbvndbrs. 


Beserve for 

Sam Assured 

and Bonus. 


Fund. 

£ 
129,036 
267,053 
405,614 
543,492 
681,915 


Surplus. 


Reserve for 

Sum Assured 

and Bonus. 


Fund. 


Surplus. 


5 
ID 

IS 
20 

25 


£ 
109,027 
226,369 
364,380 
500,766 
640,164 


£ 
20,009 
40,684 
41,234 
42,726 
41,751 


£ 
138,495 
308,111 
520,589 
753,966 
1,007,061 


£ 
156,558 
354,071 
571,889 
812,040 
1,070,062 


£ 
18,063 
45,960 
51,300 
58,074 
63,001 
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The effect of surrenders upon life business is at once apparent 
here. They make substantial reductions upon the reserve, the 
fund, and the surplus, with the exception of the first quinquennium 
in the case of the last mentioned, which they slightly increase. 
It is curious that the surplus after the first quinquennium is 
practically stationary ; but of course it has to be distributed over 
a smaller number of policies, and consequently the true effect 
cannot be seen until the rates of bonus are compared. This is 
done for the annual rate of bonus, both cash and reversionary, in 
the following table : — 



Table 18. 



3f fer cerU, 



Bndof 
Taur. 


With SuBRKNDsaa. 


WrruouT Surbkxobbs. 


Ouh. 


R«vy. 


Cash. 


Bevy. 


5 

xo 

15 

ao 

25 


£ 

-620 
1-201 
1-351 
1-662 
1-713 


£ 

•883 
1^801 
1^782 
1-603 
1-718 


£ 

•369* 

•971 

1-132 

1-351 

1-672 

• 


£ 

•627 
1-467 
1-493 
1-559 
1-572 



It will be seen that surrenders have a very marked effect upon 
the rate of bonus, increasing it at the end of the first quinquennium 
by over 40 per cent, and this helps to counteract the heavy initial 
cost of acquiring the business. The actual percentages by which 
the rate of bonus is increased through their influence, are as 
follows : — 

Tabus 19. 



BndofTeu. 


Increase in rate of Bonus. 


5 

xo 

IS 
20 

?S 


40*8 per cent. 
23-6 do. 
19-4 do. 
16-6 do. 
9*0 do. 
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An analysis of the rates of bonus is given in the following 
table : — 





Table 20. 


3| per cent, ivith surrenders. 




Q0INQUBNNIU1L 


let 


and 


8rd 


4th 


5th 


Qainqaennial Profit — 
Mortality, 
Interest, 
Loadinff, 
SarrenderB, . 

Less Interim Bonus, 
Net Profit, . 

Cash Bonus — 
Annual Rate. 
Mortality, 
Interest, 
Loadine, 
Surrenders, . 

Less Interim Bonus, 

Reversionary Bonus — 
Annual Rate. 
Mortality, 
Interest, 
Loadinff, 
Surrenders, . 

Less Interim Bonus, 


£ 

9,537 

2,803 

739 

6,930 


£ 

4,020 

8,300 

23,865 

5,572 


£ 

2,975 
13,644 
21,217 

4,604 


£ 

2,312 
19,062 
19,110 

3,617 


£ 

593 

24,341 

17,026 

1,393 


20,009 


41,767 
1,073 


42,440 
1,206 

41,234 


44,101 
1,376 


43,353 
1,602 


20,009 


40,684 


42,726 


41,751 


£ 8, d. 

5 
15 
5 
3 7 


£ «. d. 

2 4 
4 11 
14 1 
3 4 


£ 8. d. 

1 11 
8 11 
13 11 
3 


£ 8. d. 

18 
13 11 
14 
2 8 


£ a d 

6 
19 11 
14 
1 2 


10 5 


1 4 8 
8 


1 7 9 
9 


1 12 3 

10 


1 15 7 
1 4 


10 5 


1 4 


1 7 


1 11 3 


1 14 3 


8 5 
2 6 
8 
6 1 


3 7 

7 4 

1 1 2 
4 U 


2 7 
11 9 
18 4 
4 


1 11 
16 1 
16 2 
3 1 


6 
19 11 
14 
1 2 


17 8 

• •• 


1 17 
1 


1 16 8 
1 1 


1 17 3 
1 2 


1 15 7 
1 4 


17 8 


1 16 


1 15 7 


1 16 1 


1 14 3 



The only feature calling for special remark in the above table 
is the small profit from loading in the first quinquennium, due of 
course to the large number of surrenders and consequent loss 
of loading. The profit from surrenders takes its place, and the 
two together are much larger than the profit from loading only. 
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Similar tables with sorrenden are giyen below at 4 per cent 
interest, and do not call for any special remark. 



Table 21. 4 jper ami^ vnih surrenders. 



Bndof 
Year. 


B18BBV1. 


Pond. 


Surplus. 


Sums 
Assured. 


Existing 
Bonuses. 


ToUl. 


5 
ZO 

20 

25 


£ 
109,027 
206,430 
302,288 
394,912 
487,400 


£ 

20,882 

66,023 

114,893 

169,273 


£ 
109,027 
227,312 
368,311 
509,805 
656,673 


£ 
129,983 
270,890 
414,438 
559,549 
707,599 


£ 
20,956 
43,578 
46,127 
49,744 
50,926 



Table 22. 4 per cent, with surrenders. 



End of 
Tear. 


Bonus. 


Ra,tb of Bonus. 


Annual Rati of 
Bonus. 


Cash. 


Revy 


Gash. 


Revy. 


Total 
R«vy. 


Gash. 


Revy. 


5 
10 

15 
20 

25 


£ 
20,956 
43,578 
46,127 
49,744 
50,926 


£ 
35,605 
65,360 
60,847 
57,388 
50,926 


£ 
2-721 
6-431 
7-557 
9-096 
10-449 


£ 

4-622 

9-646 

9-968 

10-493 

10-449 


£ 
4-622 
14-268 
24-236 
34-729 
45-178 


£ 

-544 
1-286 
1-511 
1-819 
2-090 


£ 

•924 
1-929 
1-994 
2099 
2-090 
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Tablb 25. — Revbrsionary Bonus — Mortality Profit. 



DnnATroM 


QUINQUENNIUM. 




let 


2n<l 


8rd 


4th 


6tli 


eth 


Without Snrren- 
ders — 
30 Years, 

26 „ 

20 „ 

With Surrenders— 
25 Years, 


£ a. (/. 

2 5 
7 4 
11 11 

8 5 


£ a. d. 

— 5 
3 4 
5 8 

3 7 


£ a. d, 

2 
2 4 
3 2 

2 7 


£ a. d, 

1 2 
1 11 
1 

1 11 


£ a. d. 

1 2 
6 

• •• 

6 


£ a. d. 
3 

• •• 

• •• 

• • • 



Table 26. — Reversionary Bonus — Loading Profit. 



DUBATIOir. 


QUINQUENNIUM. 


let 


and 


8rd 


4th 


6th 


eth 


Without Surren- 
ders — 
30 Years, 
26 „ 
20 „ 

With Surrenders— 
25 Years, 


£ a. d, 

7 5 

3 

1 10 

8 


£ a. d, 

1 2 3 
1 

18 6 

1 1 2 


£ a. d. 

19 7 
17 8 
16 5 

18 4 


£ a. d. 

17 3 
15 7 
14 6 

16 2 


£ a. d. 

15 1 
13 8 

... 

14 


£ a. (2. 

13 2 

... 
•*• 

■ . V 



Table 27. — Reversionary Bonus— Interest Profit. 



Duration 








QUINQUENNIUM. 






let 


2iid 


drd 


4th 


6th 


6th 


Without Surren- 

ders-3f %- 
30 Years, 

20 „ 


£ 






a. 

2 
2 
2 


d. 


3 

7 


£ a. 

6 
6 

7 


d, 


9 
9 


£ a. d, 

9 8 
10 10 
12 8 


£ a. d. 

13 2 
14 10 
17 6 


£ a. d. 

16 6 
18 7 

••* 


£ a. d 

19 9 

•«« 
... 


Without Surren- 
der8-4%— 
30 Years, 
25 „ 
20 „ 







2 
3 
3 


9 

5 


8 
9 
10 


1 

5 


13 1 
14 9 
17 3 


18 

1 3 
1 3 10 


1 2 8 
1 5 7 

... 


1 7 4 

•>. 
... 


With Surrenders— 

25 Years, 3f %, 

26 Years, 4 %, 






2 
3 


6 
4 


7 4 
9 10 


11 9 
16 


16 1 

1 1 11 


19 11 

1 7 6 


••* 

... 
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The profit from mortality is small, and may be said to be a 
decreasing quantity. It is very small when the duration is long; 
indeed, there is an actual loss in the second quinquennium for 
the 30 year endowment assurance. This is due to the rate by 
the O^ table used in the valuation being slightly less, at some 
young ages, than 80 per cent of the rate by the corresponding 
select table. The increase in the profit from mortality as the 
original duration decreases, and the age at entry increases, is due 
to the rate of mortality by the 0^ table gradually becoming 
larger than 80 per cent of the rate by the corresponding select 
table. 

The profit from loading is considerable, and forms an important 
item in the bonus ; but it also, after the first quinquennium, is 
a decreasing quantity. The effect of a high rate of initial 
expenditure is shown very clearly in the first quinquennium, 
where the profit diminishes very rapidly with the duration, until 
in the 20 year endowment assurance there is an actual loss. 

The profit from interest is small at first, but it rapidly increases, 
until in the later years it becomes the most important of all the 
sources of profit. It is the one that counteracts the decreasing 
tendency of the other two, and it is to it, therefore, that we must 
look for the maintenance of the rate of bonus in this class of 
assurance. The inyestment of the funds of an office has always 
been an important duty, demanding much skill and judgment, 
but it looks as if it were destined to become more important in 
the future, and to require even more attention than it has hitherto 
received. 
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APPENDIX A. 



Age at entry^ 20. Duration, 30 years, IrUerest, 3| per cent. 



Eud of 
Year. 


REaKRVB. 


Fund. 


Surplus. 


Sums 
Assure<1. 


Existing 
Bonuses. 


Total. 


5 
10 

20 

25 

30 


£ 
108.099 

226,117 

364,181 

493,811 

646,160 

811,200 


£ 

• ■ • 

16,541 

69,606 

113,823 

181,954 

263,817 


£ 
108,099 

242,658 

413,787 

607,634 

828,104 

1,075,017 


£ 
123,064 

280,212 

467,698 

669,428 

887,126 

1,140,246 


£ 
14,965 

37,564 

43,811 

61,794 

69,022 

66,229 



End of 

Year. 

5 

10 

15 

20 

25 

30 


Bonus. 


Rate of Bonus. 


AiraruAL Rati 
or Bonus. 


Cash. 


Revy. 


Cash. 


Revy. 


Total 
Revy. 


Cash. 


Revy. 


£ 
14,965 

37,654 

43,811 

51,794 

59,022 

65,229 


£ 
29,196 

64,544 

66,204 

68,594 

68,169 

65,229 


£ 
1-526 

3-929 

4-731 

5-799 

6-897 

8041 


£ 
2-974 

6-763 

7 149 

7-680 

7-966 

8-041 


£ 
2-974 

9-727 

16-876 

24-556 

32-522 

40-563 


£ 
•306 

•786 

•946 

M60 

1-379 

1-608 


£ 
-696 

1-361 

1-430 

1-636 

1-593 

1-608 
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Age at eniry, 20. Dwraiian, 30 years. Interest, 3} per cent. 





QUINQUENNIUM. 


I8t 


2nd 


Srd 


4th 


6th 


0th 




£ 


£ 


£ 


£ 


£ 


£ 


Qainquennial 
Profit- 
Mortality, 


8,0(19 


— 576 


220 


1,940 


2,096 


525 


Interest, . 


2,538 


8,364 


14,857 


22,242 


30,612 


39,992 


Loading, 

Leas Interim 
Bonns, . 

Net Profit, 


9,358 


30,917 


30,036 


29,057 

53,239 

1,445 


27,965 


26,693 

67,210 

1,981 


14,965 

• • • 


38,705 
1,151 


45,113 
1,302 


60,673 
1,651 


14,965 


37,554 


43,811 


51,794 


59,022 


65,229 


£ «. d. 


£ «. d. 


£ 8, d. 


£ 8. d. 


£ 8, d. 


£ 8. d. 


Gash Bonus— 
Annual Rate. 
Mortality, 


1 3 


— 3 


1 


10 


1 


3 


Interest, . 


1 


3 6 


6 5 


10 


14 4 


19 9 


Loading, . 


3 10 


13 


13 


13 

1 3 10 


13 


13 2 

1 13 2 


6 1 


16 3 


19 6 


1 8 4 


Less Interim 
Bonns, . 

Reversionary 
Bonns — 
Annual Rate. 
Mortality, 


• • • 

6 1 


6 


7 
18 11 


8 


9 


1 


15 9 


1 3 2 


1 7 7 


1 12 2 


2 5 


— 5 


2 


1 2 


1 2 


3 


Interest, . 


2 


6 


9 8 


13 2 


16 6 


19 9 


Loading, . 


7 5 


1 2 3 


19 7 


17 3 

1 11 7 


15 1 

1 12 9 


13 2 


11 10 


1 7 10 


1 9 5 


1 13 2 


Less Interim 
Bonns, . 


• ■ « 


10 


10 

1 8 7 


11 


11 

1 11 10 


1 


11 10 


1 7 


1 10 8 


1 12 2 
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Age ai entry ^ 20. 



Duration^ 30 years. 



Interest^ 4 per ceni. 



End of 
Ye»r. 


BUBRVB. 


Fand. 


SarploB. 


Burnt 
ABsiured. 


Existing 
BoDuset. 


ToUl. 


5 

10 

ao 

25 

30 


£ 
108,099 

226,117 

354,181 

493,811 

646,150 

811,200 


£ 

• • • 

17,487 

63,821 

124,251 

202,307 

298,644 


£ 
108,099 

243,604 

418,002 

618,062 

848,457 

1,109,844 

m 


£ 
123,920 

284,037 

467,073 

677,963 

918,939 

1,190,443 


£ 
15,821 

40,433 

49,071 

69,891 

70,482 

80,699 



End of 
Year. 


1 

Bonus. 


Ratb of Bonus. 


Annual Ratb 
OF Bonus. 


Cssh. 


Revy. 


Cash. 


Revy. 


Total 
Revy. 


Cash. 


Revy. 


5 
10 

15 
ao 

25 

30 


£ 
15,821 

40,433 

49,071 

59,891 

70,482 

80,599 


£ 
30,866 

69,492 

74,163 

79,317 

81,405 

80,599 


£ 
1*612 

4*230 

5*299 

6*705 

8*236 

9*936 


£ 
3*144 

7-271 

8*008 

8*880 

9*512 

9*936 


£ 
3*144 

10*416 

18*423 

27*303 

36*815 

46*751 


£ 
322 

846 

1*060 

1*341 

1-647 

1*987 


£ 
*629 

1*454 

1*602 

1*776 

1*902 

1*987 
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Age (U enky^ 20. 



Duraiion, 30 yean. Ifderest^ 4 per cetit. 



Qninqnennial 
Profit 



Mortality, 
Interest, . 
Loading, . 

Leas Interim 
Bonus, . 

Ket Profit, 



Gash Bonus — 
Annual Rate. 
Mortality, 

Interest, . 

Loading, . 

Less Interim 
Bonus, . 



Beverdonary 
Bonus- 
Annual Rate. 
Mortality, 

Interest, . 

Loading, . 

Less Interim 
Bonus, . 



QUINQUSNNIUM. 



let 


2nd 


Srd 


£ 

3,069 
3,394 
9,358 


£ 

— 574 
11,241 
30,917 


£ 

218 
20,119 
30,036 


15,821 

••• 


41,584 
1,151 


50,373 
1,302 


15,821 


40,433 


49,071 


£ 8. d. 

13 
1 4 
3 10 


£ a. d. 

— 3 
4 8 
13 


£ 8. d, 

I 
8 8 
13 


6 5 


17 5 
6 


1 1 9 
7 


6 5 


16 11 


1 1 2 


2 5 
2 9 
7 5 


— 6 

8 1 

1 2 3 


2 
13 1 
19 7 


12 7 

• • • 


1 9 11 
10 


1 12 10 
10 


12 7 


1 9 1 


1 12 



4th 



1,954 
30,325 
29,057 



61,336 
1,445 



50,891 



£ s. d. 

10 
13 7 
13 



1 7 5 
8 



1 6 9 



Sth 



2,121 

42,047 
27,965 



72,133 
1,651 



70,482 



£ 9. d. 

1 

19 8 

13 



1 13 8 
9 



1 12 11 



1 2 
18 
17 3 



1 16 5 

11 

1 15 6 



12 

1 2 8 
15 1 



1 18 11 

11 

1 18 



eth 



527 
55,360 
26.693 



82,580 

1,981 

80,599 



£ a. d, 

3 

1 7 4 
13 2 



2 9 

1 



1 19 9 



3 

1 7 4 
13 2 



2 9 

10 

1 19 9 
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Age at entry, 40. Duration 20 years. InUrest, 3f per cmi. 



Bndof 
Tear. 


BBsaBvs. 


Fand. 


Snrplns. 


Bums 
Assured. 


Existing 
Bonasefl. 


Total. 


5 

10 

IS 

20 


£ 
183,836 
378,654 
579,390 

782,300 


£ 

22,328 

81,163 

145,140 


£ 
183,836 
400,982 
660,553 
927,440 


£ 
204,671 
455,110 
718,129 
988,361 


£ 

20,785 
54,128 
57,576 
60,921 



End of 
Year. 


Bonds. 


Rate of Bonus. 


Annual Rats 
OF Bonus. 


Cash. 


Bevy. 


Cash. 


Revy. 


Total 
Revy. 


Cash. 


Revy. 


5 
10 

20 


£ 
20,735 
54,128 
57,576 
60,921 


£ 
30,774 
70,985 
66,307 
60,921 


£ 
2136 
5-859 
6-686 

7-787 


£ 
3170 
7-684 
7-699 

7-787 


£ 

3170 

10-854 

18-553 

26-340 


£ 

•427 
1-172 
1-337 
1-557 


£ 

•634 
1-537 
1-540 
1.557 





QUINQUENNIUM. 


let 


2Dd 


8rd 


4tli 


Qainquennial Profit — 
Mortality, 
Interest, 
Loading, 

Less Interim Bonus, 

Net Profit, . 

Cash Bonus — 

Annual Rate. 
Mortality, 
Interest, 
Loading, 

Less Interim Bonus, 

Reversionary Bonus — 
Annual Rate. 
Mortality, 

Interest, .... 
Loading, 

Less Interim Bonus, 


£ 
19,577 
4,221 
— 3,063 

20,735 

• • • 


£ 

9,960 
13,723 
32,582 


£ 
5,877 
23,732 
30,759 

60,368 
2,792 


£ 

1,876 
34,153 
28,417 


56,265 
2,137 


64,446 
3,525 


20,735 


54,128 


57,576 


60,921 


£ 8. d, 
8 1 
19 
— 1 3 


£ a, d. 
4 4 
5 11 
14 1 


£ a. d, 
2 9 
11 
14 3 


£ 8. d. 
1 
17 6 
14 6 


8 7 

• •• 


1 4 4 

11 


1 8 
1 3 


1 13 
1 10 


8 7 


1 3 5 


1 6 9 


1 11 2 


11 11 
2 7 
— 1 10 

12 8 

• • • 


5 8 
7 9 
18 6 


3 2 
12 8 
16 5 


1 
17 6 

14 6 

1 13 
1 10 


1 11 11 
1 2 


1 12 3 
1 6 


12 8 


1 10 9 


1 10 9 

1 


1 11 2 
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Age at entry, 40. 



DuraOan, 20 years, IwUrest, 4 per cent. 



End of 
Year. 


BlBBBTX. 


Fond. 


Borplot* 


Bums 

ABBUTBd. 


Ixiatiiig 
Boaaam. 


Totel. 


5 
XO 

20 


£ 
183,836 
378,654 
579,390 
782,300 


£ 

••• 

23.860 

87,823 

160,916 


£ 
183,836 
402,614 
667,213 
943,216 


£ 

205,994 

461,383 

733,210 

1,016,667 


£ 
22,168 
68,869 
65,997 
73,351 



ISndof 
Tear. 


Bonus. 


Rati of Bokus. 


▲nmual Rati 
OF Boiros. 


Cash. 


Bevy. 


Gash. ' Bevy. 


Total 
Bevy. 


Cash. 


Bevy. 


5 
10 

20 


£ 
22,158 
58,869 
65,997 
73,351 


£ 
32,886 
77,202 
76,005 
73,351 


1 
£ £ 
2-282 1 3-387 
6-372 ' 8-357 
7-663 8-826 
9376 9-376 


£ 

3 387 

11-744 

20-570 

29-946 


£ 

-466 
1.274 
1-533 
1-875 


£ 

-677 
1-671 
1-765 
1-875 





QUINQUBNNIUH. 


1st 


2nd 

£ 

9,970 

18,454 

32,582 


Srd 


4th 


Qninqaennial Profit— 1 
Mortality, 
Interest, 
Loading, 

* 

Less Interim Bonus, 

Ket Profit, . 

CSash Bonus — 

Annual Rate. 
Mortality, 
Interest, 
Loading, 

Less Interim Bonus, 

ReYersionarr Bonus- 
Annual Rate. 
Mortality, 
Interest, 
Loading, 

Less Interim Bonus, 


£ 
19,577 
5,644 
-3,063 

22,158 

••• 


£ 

5,892 

32,138 

30,759 


£ 
1,885 
46,574 
28,417 


61,006 
2,137 


68,789 
2,792 

65,997 


76,876 
3,525 

73,361 


22,158 


58,869 


£ 8. d, 
8 1 
2 4 
— 1 3 


£ «. d. 
4 4 
8 

14 1 

1 6 5 
11 


£ 6, d. 
2 9 
14 11 

14 3 

1 11 11 

1 3 

1 10 8 


£ «. d. 

1 

1 3 10 

14 6 

1 19 4 
1 10 


9 2 

• •• 


9 2 


1 5 6 


1 17 6 


11 11 
3 5 
— 1 10 


6 8 
10 5 
18 6 


3 2 
17 3 
16 5 


1 

1 3 10 
14 6 


13 6 

••• 


1 14 7 
1 2 


i 16 10 
1 6 


1 19 4 
1 10 


13 6 


1 13 5 


1 16 4 


1 17 6 
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APPENDIX B. 

A table of distribution of withdrawals is given in the Endowment 
Assurance Experience for quinquennial groups of ages for the first ten 
years after entr^, for to 2, 2 to 6, 6 to 8, and 8 to 12 months in each 
year. Those withdrawing in to 2 months were assumed by me to do 
so at the end of the previous year, as the great majority of them would 
no doubt lapse at the expin^ of the days of gr&ce, and the premium due 
at the end of that year would not be paid. These added to the total of 
the 2 to 6, 6 to 8, and 8 to 12 months in that year, gave the total with- 
drawals in the year. They were all assumed to withdraw at the end of 
the year, thus giving the rate of withdrawal or non-renewaL An example 
will make this clear. The figures, except those for withdrawals, are taken 
from pages 58-66 of the original statistics : — 



Ages at Entbt, 28-32. 

Vvr^i Year, 

Number of Entrants, 34,966 

Add Entered, 

Total, . 34^956 

Deduct— Existing, 3,641 

Died, 88 

Terminations, 3,729 

Exposed to risk of withdrawal, .... 31,226 

Number of withdrawals in first year, . . 1,008 

Add withdrawals in first two months of second year, 1,782 

Assumed number of withdrawals at end of first year, 2,790 

Bate of withdrawal at end of first year, . 2,790 4- 31,226 = -08935 
Number left at end of first year, . 31,226 - 2,790= 28,436 



Second Tea/r, 

Number at beginning of year, 28,436 

Add Entered, 179 

Total, 28,615 

Deduct — ^Existing, 3,127 

Died, 83 

Terminations, 3,210 

Exposed to risk of withdrawal, 25,405 
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Number of wilihdiawals in second year, . 2,232 

Deduct withdiawals in first two months, . . 1,782 

460 
Add withdrawals in first two months of third year, . 738 

Assumed number of withdrawals at end of second year, 1,188 

Bate of withdrawal at end of second year, 1,188 -f 25,405 = *04676 

and so on. 

The A^^i^gate Table, excluding the first ten years, is given on page 138 
of the Endowment Assurance Experience, where the data mnye been arranged 
for the purpose of ascertaining the rate of mortality. The withdrawals 
there giyen were assumed to haye taken place at the exact age, and they 
aocor(ungly require to be added to the exposed to risk of death in order to 
get the corresponding exposed to risk of withdrawal The number of 
withdrawals, divided by the sum thus obtained, gave the rate of withdrawal. 
An example will make this clear : — 

Age 40. 

Exposed to risk of death, 10,275 

Add withdrawals, 140 

Total, 10,415 

Bate of non-renewal, .... 140 -r 10,415 = *01344 

and so on. 

It is not possible in this case to make apy correction for the distribution 
of withdrawals throughout the year, but this is ioimaterial, as the rates 
after all are only approximate. 
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DISCUSSION. 

Ths President (Mr. N. B. Gunn). — It is gratifying at the commencement 
of the session to have had such an important paper as this by Mr. Chatham. 
The subject of the paper must appeal to us all, and I shall be glad if there 
is a full discussion. We have all studied to a certain extent the topic with 
which he deals. I trust, therefore, that as many as possible will mention 
their views. 

Mr. Gordon Douglas. — I think we as a Faculty are to be congratulated 
on having such an excellent paper submitted to us by Mr. Chatham at this 
time. Mr. Chatham's papers are habitually practical in character, clear in 
expression, and convincing in ar^ment, ana the present is no exception. 
It deals with an important point m our everyday business life, and one that 
is becoming more and more important as years go on, seeing that in many 
offices endowment assurances are pushing aside whole-life policies almost 
altogether. Formerly it was difficult to say what effect this great change 
in class of business would have on the rate of bonus, but Mr. Chatham's 
paper to a great extent meets and overcomes that difficulty. We most all 
have been impressed by the amount of labour involved in the preparation 
of the voluminous tables submittedi and it might truly be said that only a 
veiy busy man like Mr. Chatham could have found time to go into the 
whole matter so fully and exhaustively. As profit from interest enters so 
largely into the building up of all bonuses, no investigation into the bonuses 
under endowment assurances can be complete unless it takes into account 
the difference between the rate of interest assumed in the valuation and 
that realised oh the funds. As endowment assurances carry so much 
larger reserve values than ordinary policies, the surplus rate of interest tells 
the more heavily in their case. As regards the assumptions made by Mr. 
Chatham, little exception can, in my opinion, be taken to them. The only 
one to which I would refer is that as to the probable rates of mortality in 
this class. I am inclined to think that 80 per cent of the 0^^^ is just on 
the low side. My view is that, in future, endowment assurances will not 
show quite so favourable rates of mortality as those brought out in the 
recent joint investigation. There is, I think, a distinct tendency, justifi- 
able in certain cases, but not so in others, to encoura^ doubtful lives to 
take endowment assurances by accepting them on easier extra terms than 
would apply to ordinary policies. Formerly, too, the selection of an 
endowment assurance lay much more with the individual himself, but 
agents *are finding out that, by appealing to the selfish side of human nature, 
they can often get a man to effect an endowment assurance who otherwise 
would not assure at all. The selection of the particular form of policy is, 
therefore, not so much based as it used to be upon the proposer's confidence 
in his own life prospects. However, Mr. Chatham snows that after the 
first quinquennium the profit from mortality does not enter largely into the 
ground-work of bonuses, and it is therefore of comparatively little conse- 
quence whether a somewhat higher rate of mortality should have been 
assumed. One point clearly brought out in the paper is the strain involved 
in the case of offices doin^ a relatively large new business, if the same rate 
of bonus is given to policies participating for the first time as to those of 
longer stanmng. The weight of expenses is heaviest, and the profit from 
mortality is lightest, in the first quinquennium. To ^ve the same rate of 
bonus to new as to old policies means, therefore, that uie office must look to 
profit from lapses, etc, to equalise the rate ; and not only so^ but the older 
policyholders must, to a certain extent, help to make up the bonuses to 
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those who have newly joined. The great effect of a ]ai|[e rate of realised 
interest is very dearly brought out in the paper, where it is seen that, when 
sorrenders are allowed for, a difference of i per cent means differences in 
bonns of lOd., 2s. 7d., 4s. 3d., 6s. lOd., and 7s. 7d. per cent per aonnm in 
the several quinquennioms respectively. Another way of looking at the 
matter is that overhead every shilling by which the realised rate of interest 
is raised increases the endowment assurance bonus by 9d. or lOd. per £\Q0 
per annnin. One's thoughts are therefore not unnaturally led in the direc- 
tion of considering what would be the different effect of a high as against a 
low rate of income-tax. A difference of 6d per £\ in the rate of tax 
involves a difference of about Is. 6d. a year in the rate of bonus per £\Q0 
under such policies as those now being dealt with. Not the least interest- 
ing of the tables in the paper are those relating to withdrawals and 
surrender- values. As r^ards the former, I was surprised to find that in 
15 out of the 24 aj^es or periods in the table, the rate of withdrawal is 
higher in the case of endowment assurances than under whole-life policies. 
This, I think, is largely due, as Mr. Chatham suggests, to the very favour- 
able terms on whioi endowment assurances can be discontinued when a 
considerable portion of the original period has expired. It will be seen also 
that the combined effect of deaths and withdrawals is that only about one- 
half of the original number of policies become claims by survivance of the 
full term. As regards surrenaer-values, I was not aware that any offices 
actually based their surrender-values on the values at 4i per cent of the 
proportionate paid-uppolicies, although I have often employed the method 
myself as a check. The drawback to it is that the proportionate paid-up 
policy itself is somewhat arbitrary. Reverting to the substance of the 
paper, I think the one great lesson to be gathered from the results brought 
out may be summed up thus : " Be natimdly careful as regards expenses 
and the selection of lives, but make a point of looking well to the realised 
rate of interest, and the bonuses will look after themselves.'' The greatest 
strain in the case of bonuses under endowment assurances is in the last few 
years, when the cash and reversionary values closely approximate. It is 

Iust in these years that the surplus rate of interest tells most heavily,''and 
leliis to relieve the pressure. In thanking Mr. Chatham for this, the Latest 
of ids valuable contributions to the Transactions of the Faculty, I would 
suggest that one thing still remains to be done. That is, to have a paper 
prepared on similar lines applicable to whole of life policies, with a view to 
the comparison of the ** model " bonuses under the two classes, so that it 
may be seen to what extent the rates of allocation should differ when the 
funds apjplicable to the different kinds of policies are not kept separate. If 
at some future time Mr. Chatham sees his way to bestow his labours in this 
direction, he will lav us under a still deeper debt of gratitude to him, 
substantial as our debt alreadv is. 

Mr. H. W. Brown. — I snould like to voice our admiration of Mr. 
Chatham's tireless enersy, and our gratitude that the latest effort of his 
inde&tigable pen shoula have been presented to the Faculty. The paper 
is well odculated to hearten us after the rather gloomy vaticinations in the 
two papers first referred to by Mr. Chatham. At first sight the deficiency in 
the bonus of the first quinquennium is somewhat alarming, but the mischief 
is perhaps more apparent than real. There may be some theoretical truth 
in the contention that there is a tendency to give too large bonuses to 
recent entrants, but it must be recognised that the heavy initial expenditure 
is incurred for the good of the office as a going concern, and that for bonus 
purposes a certain proportion of such expenditure may equitably be thrown 
over the whole busmess. An O** 3 per cent valuation can perhaps scarcely 
be defended until an office acquires a settled position. For an office giving 
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a uniform reTendonary bonus such a yaluation is only justifiable ipasmnch 
as in the case of a -weU-established office under normal conditions it affords 
a wondeifdlly dose approximation to a more precise estimate of the 
liabilities obtained by using the true rate of interest, making provision for 
future bonuses, and taking credit for the office premiums receivable, leas a 
reasonable deduction for expenses. When an office has only been a few 
years in existence an 0" 3 per cent valuation puts an unnecessarily severe 
strain on its resources. If, then, an 0" 3 per cent valuation can only be 
vindicated on the broad average of the whole business, would it not be 
preferable to have tables showing how the bonuses would result under 
actual working conditions in a well-established office with new entrants 
each year % Of course, this sug^stion involves the laborious construction 
of a model office. The foUowmg, however, is a rou^h attempt in this 
direction. Using Mr. Chatham's figures in Table 3, which necessitates the 
assumption that the whole of the new business of each (|uinquennium is 
effected at the commencement of that period, and assuming further that 
the amount of the new business is uniform, the following table shows the 
results for an office twenty and twenty-five years in existence : — 



Age of OfRcA. 


T^fabllity. 


Fond. 


Sarplus. 


ABnual Bate of 

Bevenioxiaiy 

Bonos. 


20 years, 
26 years, 


£ 
1,721,161 
2,728,222 


£ 
1,894,668 
2,964,620 


£ 
178,897 
236,398 


£ s. d. 
1 6 ^% 
1 7 6^ 



Of course, in a proper model office the figures would be duly weighted 
In a paper read before the Actuarial Society of Edinburgh in April 1899, 
an attempt was made to show that a margin of ^ to | of one per cent above 
the valuation rate of interest will maintain a constant reversionary bonus 
of 30s. per cent per annum under endowment assurance policies, and that 
conclusion seems to be confirmed by the results of the present pa^r, although 
it was reached through an entirely different avenue. I was curious to learn 
the effect of Mr. Chatham's mode of procedure when applied to whole-life 
policies, and accordiuj^ly, ado|)ting the same hypotheses as Mr. Chatham, 
but taking the mortsJity experien^ to be that of the 0^^ table, and using 
j^, 9s. &. as the average office whole-life premium for age 30, tables 
corresponding to Nos. 1, 2, 3, 4, and 5 were constructed with the following 
results: — 



Whole Life Policies. 



Agt at entry f 30. 



Interestj 3| per cent. 



End of 
Year. 


Bonus. 


Ratb or Bonus. 


AxinxAL Rate 
of Bonus. 


Gash. 


Bevy. 


Gash. 


Reyy. 


Total 
Revy. 


Gash. 


Bevy. 


5 

zo 

IS 

20 

25 


£ 
17,640 
28,801 
29,376 
32,016 
83,630 


£ 
41,267 
61,423 
66,892 
66,448 
64,033 


£ 
1-802 
3 086 
3-320 
8-869 
4-424 


£ 
4-240 
6-681 
6-431 
6-821 
7-129 


£ 
4-240 
10-821 
17-252 
24-073 
31-202 


£ 
•360 
-617 
•664 
•774 
•886 


£ 
-848 
1816 
1-286 
1-864 
1426 
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l6t 


2nd 


3rd 


4th 


6th 


Profit during Quin- 
quennium — 
Mortality, 
Interest, . 
Loading, . 

Less Interim Bonus, . 
Net Profit, . 

Annual Cash Bonus — 
Mortality, 
Interest, . 
Loading, . 

Iaks Interim BonuH, . 

Annual Reyersionary 

Bonus — 
Mortality, . 
Interest, 
Loading, 

Less Interim Bonus, . 


£ 
5,783 
1,756 
10,001 


£ 

- 1,187 

6,454 

26,320 


£ 
—2,680 
9,084 
25,124 


£ 
— 1,812 
12,659 
23,704 


£ 
-1,874 
15,992 
22,009 

86,627 
8,097 


17,540 

• ■ • 

17,540 


80,587 
1,786 


31,528 
2,153 

29,876 


84,551 
2,536 

32,015 


28,801 


83,580 


£ 8, d. 
2 5 
9 
4 1 


£ 8. d. 

-6 

2 4 

11 3 


£ 8. d. 
-1 3 
4 1 
11 5 


£ 8. d. 

— 11 

6 2 

11 6 


£ 8. d, 

— 9 

8 6 

11 8 

19 4 
1 7 


7 3 

• • • 


13 1 
9 


14 8 
10 

13 3 


16 9 
13 

15 6 


7 3 


12 4 


17 9 


6 7 
19 
9 8 


-1 1 

5 

1 4 1 


— 2 4 

8 

1 2 

1 7 8 
1 11 


-1 7 

10 10 

1 3 


-1 2 

13 7 
18 9 


17 

• • • 


1 8 
1 8 


19 6 

2 2 

1 7 4 


1 11 2 
2 7 


17 


16 4 


16 9 


18 7 



For a model office on the lines referred to above the whole-life 
results are: — 



Age of Office. 


Liability. 


Fond. 


Surplus. 


Annual Rate of 

Reversionary 

Bonus. 


20 years, 
25 years. 


£ 
772,549 
1,174,808 


£ 
880,280 
1,316,064 


£ 
107,731 
141,261 


£ 8. d. 

1 4 3% 
1 5 2i 



Comparison of these tables with those in the paper seems to point to 
the wdoome conclusion, that under present conditions no foiling off in 
bonus rates need be apprehended by reason of the supplanting of whole- 
life by endowment assurance business. Apparently Mr. Chatham has 
not thought it worth while, in calculating his reserves, to make any adjust- 
ment in respect of the claims being paid two months after death — no doubt 
in view of the trifling nature of such a correction where endowment 
assurances are concerned. The liability under whole-life policies would 
be increased by one per cent, but this simple adjustment is not applicable 
to endowment assurances, because the endowment portion requires no 
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correction. Strietlv speaking, the corrected reversion and net prendnm 
should be employed in the yamation, but the calculation of these for all the 
terms and ages entails a considerable amount of labour, and in general it 
will be found that an increase of *15 of one per cent of the reaerre value 
of the endowment assurance contracts exclusive of bonuses, and an 
increase of *2 of one per cent of the reserve value of the bonus additioins, 
is an ample allowance. Of course, in analysing the surplus the net 
premiums corrected for the immediate payment of claims should, properly 
speaking, be employed. 

Mr. Archibald Hewat. — ^Mr. Chatham always gives us a good practical 
paper on sound principles carefully worked out. Those of us who have 
looked into this matter must be glad to find our observations again con- 
firmed. As regards mortality profit it is, of course, natural to expect that 
it would diminish along with the assurance part of tiie benefit as the policy 
approaches maturity. Another consideration in the lessening of the profit 
from mortality is brought out clearly by the introduction of the surrender 
element. The general opinion is that the best class of lives surrender 
and the worst remain. Further, the O^ table now in use gives a nearer 
approximation to the actual experience than the tables formerly available. 
The interest profit, on the other hand, naturally increases as the result 
of the increasing amount reserved. It is natural again to expect a not 
inconsiderable amount of profit from the loading, seeing it is charged on the 
endowment, or investment part, as well as on the assurance part of the 
premium. The commission on the modem £\ per ;£100 scale, the medical 
fees, the policy stamps, and other incidental expenses are of the same actual 
amount for endowment assurances as for whole-life policies, but are set 
against a much larger premium. I have often wondered why an agent does 
not prefer to seek whole-life business rather than endowment assurance 
business, seeing that for an equal premiimi the whole-life assurance, and 
consequently his commission, is greater; but possibly he finds endowment 
assurance more attractive generally. In 1899 I had occasion to look into 
this matter, and to-day I referred to my figures. In 1870 the endowment 
assurances, I found, represented 6 per cent of the total business of the 
offices, while in 1899 the proportion was 36 per cent, and now I should 
expect it to be not less than 50 per cent. There is no doubt that the 
whole-life class is the real life assurance business, and should be as 
steadily cultivated as in bygone days. The withdrawals are no doubt 
greater in endowment assurances than in other classes. The assured can 
estimate pretty nearly what the policy will ultimately be worth, especially 
in the later years, and can discount it, as he frequently does, when tne date 
of maturity approaches. As to the rate of interest, were is no doubt that 
it Ls becoming more and more difficult to keep the ever-growing funds closely 
invested at really profitable rates, though rates have improved during recent 
years, and, by vigilance combined with financial skill, may be maintained 
for some years to come. 

Mr. Stbnhousb. — When Mr. Hardy submitted the paper to which 
Mr. Chatham refers, pointing out that the surplus on endowment assur- 
ances decreased, and when Mr. Gunn's figures seemed to confirm this view, 
there was necessarily a feeling of unrest as to how that class would 
ultimately work out. But the present paper is very reassuring, and 
demonstrates that more potent factors are at work in this class of our 
business than mortality. A few facto, taken from the practical experience of 
a large office, which I am permitted to give, may be interesting. It com- 
menced endowment assurance business m 1851, in which year one policy 
of the kind was issued. In the ten years following there were only 49 sndi 
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policies issued. In the following ten years there were 410, the next ten 
showed an increase to 1804, while the last four years gare 962 such policies, 
or 240 each year. As in these four years the ayenge number of policies of all 
classes issued was 2182, the endowment assurances were about one in nine. 
The total number of policies of this kind issued last year was considerably 
more than one-half of the total, and I think that will bear out what 
Mr. Douglas said as to the change in the class of business, and the probable 
inferior quality of the lives insured as compared with past experience, 
thioueh the liyes in different classes becoming more assimilated* Owing 
to a (mange of rates in 1884 the business up to that year only was included 
and traced up to the end of 1899. The total number of policies dealt with 
was 3225, and the total sum assured ;n|090,255. The premiums were 
accumulated at interest, the payments made for surrenders, claims, etc., 
were deducted, due allowance being made for expenses, and a valuation 
was made of the policies in force at the end of the investigation. The 
particulars were as follows : — 





Number. 


Percent 


ATnount. 


P.T Out. 


Surrendered, . 
Died, . 
Matured. 
Ezistmg, 


888 

370 

601 

1366 


27-54 
11-47 
18-63 
42 36 


810,152 
120,844 
225,035 
434,224 


28-45 
11-07 
20 65 
89-83 


3225 


100 


1,090,255 


100 



It will be observed that the percentages of lives and of sums assured are 
not very unlike. The surrenders appear rather heavy ; but I think the 
explanation given by Mr. Chatham accounts for a good many. Formerly 
all endowment assurances that were paid before maturity were called 
siurrenders, but those within a year or so of maturity are now treated as 
claims paid under discount. How &r this would have affected the per- 
centages I cannot telL A little over 60 per cent of the endowment 
assurances were for periods of firom 21 to 30 years; nearly 20 per 
cent were for periods under 21 years, and about 30 per cent were 
for periods over 30 years. Very few indeed were for very long or 
very short periods. Theiv another point was, that as the term of the 
endowment assurance increased the proportion of surrenders increased. 
This I fancy is what we must expect, for a short-period endowment 
assurance is more like a deposit than anythin^^ else, and in addition to 
that the value increases very quickly, so that if the policyholder has any 
difficulty in meeting his premium he can get a loan, or, if he desires, when 
near maturity he may discount. And this sug^ts another thing. Seeing 
that there is little profit from interest and httle chance of profit from 
surrenders, while expenses are considerable, premiums for short terms ought 
to be fairly high. Then it was found that in half-yearly and quarterly 
cases the proportion of surrenders was larger than in yearly cases. Of the 
very few quarterly cases the longest was only kept up for 5 years. This 
would seem to snow that the more frequently premiums £ill due the 
greater is the chance of discontinuance. Further, the great majoritv of 
the surrenders took place when a premium was due. The policies in force 
at the close of the investigation were valued by the H^ table (then the 
basis of valuation) with 3 per cent interest by three different methods, and 
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it vfts yery satisfactory to find that the valuation by each of these three 
methods came so near. 

By Lidstone's method, . . £397,200 

By Woolhouse's method, . . 396,000 

By Office method, .... 397,400 

The last method was by grouping according t o the age at maturity. Tahing 
any of these the experience was found to have been very fayourable. In 
regard to valuations in this class, I am rather doubtful as to the ordinary 
method of applying a section of a table applicable to another claas of 
assurances; but hitherto there has been no alternative. Of course the 
experience to which I have referred is not yet complete, but the results 
show that the class has paid its way and proved not unprofitable to the 
general fund. With Mr. Chatham's conclusions before me, and keeping 
in view the above experience, I must say I now look forward with greater 
confidence. Referring for a moment to Mr. Douglas's rematks in r^ard to 
the difierent methods of bonus distribution, I think in son e of the discus- 
sions at the Institute both Mr. G. F. Hardy and Mr. King have stated it 
as their opinion that, taking an average premium, the method that « orked 
out very well and fairly on this particular class of business was the com- 
pound reversionary bonus system. Given an average premium, it seems an 
equitable method for both this class and the whole-life class. 

Dr. A. £. Sprague. — I desire to point out a risk which is suggested by 
the change made eleven years ago in the death duties, namdy from a 
fixed rate to a graduated scale, increasing with the amount of the estate. 
It is quite conceivable that a similar change may be made in the income- 
tax, in which case the life assurance companies will be hit very hard, as 
they probably have bigger incomes than most other companies or indi- 
viduals. It IS bad enough at the present time, when a gross rate of say 
4 per cent realised on the funds is reduced by the tax to about 3{ per cent 
net ; but if the tax is graduated so as to fall more heavily upon large 
incomes, the result will be very serious, as the maintenance of present 
rates of bonus depends so largely on the net rate of interest being kept up 
to the present level 

» 

Mr. J. J. M*Lat7CHLAN. — The general question of the change which 
has come about in life business by the immense expansion of thS class of 
assurance is interesting and deserves attention. The question of the 
special mortality to which this class is subject has been already investi- 
gated. Then there is the question of the shorter duration of these policies 
as compared with ordinary policies. Thejr go off the books sooner, and 
consequently a larger new business is required to replace waste than under 
the old system. Again, the larger premiums received on these policies open 
the way to increased expenditure. Ten per cent on these endowment 
assurance premiums each year is a good deal more than ten per cent on the 
whole-life premiums we used to get. And now this other question of the 
bonuses on endowment assurances naa been discussed by Mr. Chatham very 
fully, and in his usual clear and admirable manner. I am glad that he has 
given such a complete series of figures. This is a great i^vantage for all 
who desire to study the paper. 

Mr. A- D. L. TuRNBULL. — With regard to the very important question, 
as to which is the most equitable manner of dividing profits, I have, after 
suitably modifying the premiums, compared the bonuses brought out by 
two other methods with Mr. Chatham's results. The first method is where 
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bonases are deckred in caah, and afterwards tuned into reTenion, an 
addition bein^ made in respect of bonuses previously allotted and still 
existing. I find these restuts agree very closely with Mr. Chatham's 
figares for the 25- and SO-year groups, where he has taken interest at 
4 per cent. As this does not allow for income-tax, the rate is really say 
4^ per cent, which is somewhat h^h, and besides, nothing is allowed for 
shareholders' profits. The second method considered was the compound 
reyersionary system, which, I lurree with Mr. Stenhouse, is probably the 
fiiirest method. I find that where interest is taken at 3| per cent the 
bonuses agree with those brought out by Mr. Chatham for the 25- and 
30-year groups. With resard to the shortest period— 20 years— the 
bonuses under both methods are considerably larger than those which 
Mr. Chatham's figures showed to be equitable. k& regards short-period 
endowment assurances, it is a question for the consideration of all ofilces, 
whether the premiums should be raised, or the granting of such policies 
discontinued altogether. 

Mr. Walter A. Smith. — In reference to the results of a comparison of 
the bonuses on endowment assurances by diflerent systems, I may mention 
that a considerable number of years ago I went into the matter with my 
friend, Mr. George F. Hardy, in order to ascertain the practical results of 
the different methods of allotting the bonuses on this class of assurances. 
I looked up my notes and I find, for instance, that after about 20 years 
the amounts of bonuses resulting, from three methods, to endowment 
assurance policies approximate y^rj closely. The three methods I refer to 
are — 1st, tlie Simple Bonus ; 2na, the Compound Bonus ; and 3rd, the 
amount of bonus got by the " contribution " method of analysing profits as 
shown in Mr. Chatham's paper. The results for a j£1000 policy payable at 
age 60 or death (age at entry 30) were : — 



After 


6 yean. 


16 yean. 


25 yean. 


Simple Bonus, 

Compound Bonus, .... 
Contribution Method, .... 


£ 

100 
68 
60 


£ 

800 
257 

252 


£ 

500 
480 

511 



The simple bonus assumed is of course a uniform reyersionary bonus of 
.£2 per cent per annum. The compound bonus is assumed at 34s. per cent, 
excluding the first year ; and the bonus from the " contribution " plan is 
the result of the same general basis of profit as the latter. While the 
contribution plan is probably the fairest method of allocation of profit to 
the individual policyholder, it will be observed that the compound bonus 
plan closely approximates to it and, as has been already remarked, is quite 
a fair method for this class of assurances. It has also the advantage of 
simplicity, which the other has not. 

Mr. Armstrong. — I would suggest that Mr. Chatham might have 
included amon^ his tables the statement of a fund worked out on the 
lines indicated m the remarks quoted at the commencement of the paper, 
i.e. a fund valued on the basis of its own experience. Excluding interim 
bonus, the results corresponding to Tables 3 and 4 would be substantially 
as follows : — 
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EXFERIKNCE AND VALUATIONS 80 


PER CENT O"^ AND 3J 


PER CENT. 


End of 
Year. 


Fond. 


Reserve. 


Surpliu. 


5Tean 

Bonni. 


Total 
Boniu. 




£ 


£ 


£ 






5 


156,600 


132,800 


24,300 


4-8 


4-8 


10 


354.900 


308,400 


51.500 


91 


18-9 


IS 


678,100 


522,800 


50,800 


7-9 


21-8 


20 


813,600 


766,400 


47,200 


6-6 


28-4 


25 


1,073,000 


1,028,500 


44,500 


5-5 


33-9 



Mr. Gunn's remark as to the relative bonuses was thus confirmed. But 
the table was instructiye as showing that, whatever the incidence of the 
bonuses mij^ht be, the total bonus was practically the same, — that 
Mr. Chatham's 3 per cent valuations by an aggregate table simply 
equalised or rather graduated the successive bonuses. In fact, the results 
in his Table 4, as a whole, might have been immediately deduced from the 
conditions he had postulated. Given certain experience rates of mortality 
and interest the true net premium for the original assurance was definitely 
fixed. In this case it worked out at 2*792 per cent. Deducting this and 
'423, the necessary annual provision for expenses, from the office premium 
of ;£4, Os. 7d. left a margin of '814, which was the equivalent, under the 
conditions laid down, of an annual reversionary bonus of 26s. 6d. or a total 
addition for the 25 years of about 33 per cent. In this way the bonuses 
were traced to their true source, yiz. margin of premium received oyer 
and above what was required for the origmal assurance imder the con- 
ditions experienced. Mr. Chatham's earlier valuations merely created a 
reserve out of which the later additions were increased. 

Dr. Buchanan.— Mr. Chatham's results appear to confirm those of other 
papers on the same subiect, such as those by Mr. Sunderland and Mr. 
Lidstone ; but in each of these papers the valuation rate is 3 per cent, and 
it seems a pity that he has not carried his interesting analysis frurther, so as 
to show the effect of a reduction of the rate. Mr. Chatham has emphaaosed 
the importance of a sufficient interest margin, and if the rat^ of interest 
fell, a reduction in the valuation rate would be necessary. We know 
generally that the effect of such a change is to diminish profit in the earlier 
years, and in the later years to increase it ; but looking to the £act that so 
large a proportion of existing endowment assurance business is compara- 
tively new Dusiness, it would have been instructive to have had the actual 
fiffures. Table 12 shows that the rate of non-renewal is fisurly constant 
after a time ; but it seems to me that the explanation given can scarcely be 
the true one. The number of withdrawals during the few years preceding 
maturity would probably be very small, for a man is not likely to drop his 
policy when he can look forward to the near approach of the time when he 
will receive payment of the claim in full. Of course claims are often paid 
under discount, but in the supplementary volume of the Nvvo Experience^ 
Mr. Ackland tells us that out of about 6200 recorded terminations, 800 
occurred at odd dates, showing them to be largely maturities paid in 
advance, but treated as maturities in the records on the cards. The effect 
would not be to increase the rate of withdrawal, as Mr. Chatham suggests, 
and the explanation must be sought elsewhere. Another difficulty suggests 
itself. We know that in whole-life cases the rate of withdrawal depends 
on age at entry as well as on duration, but in endowment assurance there 
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is the additional element of endowment tenn. In the select tables for each 
age at entry policies of all endowment terms have been thrown together ; 
bat the inyestment element enters more largely in some than in others, and 
the rates of withdrawal may be very different at the same age in a 10-year 
endowment assurance and in one taken out for a 40-year period. Of 
course Mr. Chatham in dealing with average terms may be justified in tak- 
ing average rates of non-renewal ; but the figures can scarcely be taken as 
applicable to policies of all terms. The difiiculty seems a veiy real one, 
and I should have liked to hare had the benefit o\ Mr. Chatham's ideas on 
the subject. 

The Presidrkt. — It only remains for me to thank Mr. Chatham in your 
name for his very admirable paper. We are now anxious to hear what he 
has to say in view of the discussion, which has been one of the most inter- 
esting I haye had the pleasure of listening to in this room. I would only 
desire to add that it is a great satisfaction to find that one's fears regarding 
endowment assurance bonuses were uncalled for. We can go forwfud and 
cultiyate endowment assurance business with much greater pleasure and 
yigour than after hearing Mr. Hardy's remarks, and having, as I thought, 
hi^ them confirmed by the investigation which I myself made. It is satis- 
factory to find that endowment assurance profits do not decrease with the 
duration of the policy. 

Mr. Chathav, in reply, said — I am very much indebted to you indeed 
for the manner in which you have received my contribution, and I quite 
agree that the discussion nas been most interesting. A number of points 
have been mentioned, and I will endeavour to deal with some of them. 
Mr. Douglas referred to 80 per cent of the (f^ mortality being too low in 
his opinion ; but I was desirous to take a rate sufficiently low to bring out 
clearly that it was not in any way due to the mortality that the surplus 
would be reduced. The rate I liave used agrees in the later years almost 
exactly with the E*^*^ table given by Mr. Acluand ; that is to say, after ^ye 
years have passed away in the endowment assurance experience, the (^^ 
rates reduced to 80 per cent agree almost exactly with nil ultimate rate. 
Then there is the other circumstance that in assurance offices the actual rate 
of mortality is less, sometimes considerably less, than the expected ; for 
instance, you see offices stating that all along their mortality has been about 
70 to 80 per cent of the expected. With regard to surrender- values, Mr. 
Douglas IS quite right in saying that the proportionate paid-up policy is not 
exactly correct. It is at some ages too much, and at others too low ; but 
of course it is a widely recognis^ rule, and as the assured has the right to 
demand the paid-up policy, so it seems to me one must be guided by that 
in quoting the surrender-value. I may mention that, in the office with 
which I am connected, surrender-values are obtained by discounting at 
4^ per cent the proportionate paid-up policies, not only for endowment 
assurance, but also for limited payment policies. Mr. Brown referred to the 
3 per cent valuation being too severe for youn^ offices. Well, I think it 
says all the more for those offices which are able to stand it. I am not 
quite sure I followed his remark about the bonus coming out overhead, by 
his method, 278. 6d., because the figures that he quoted for the whole-life 
class seem rather to uphold what I gave for the endowment assurance class ; 
at least the difference was not very great. I agree with Mr. Hewat and 
Mr. M'Lauchlan in saying the expenses are now charged on a much larger 
premium ; it is an interesting point, and sufficient attention does not appear 
to have been given to it yet. Quite a number of speakers have referred to 
endowment assurances being discounted on favourable terms before 
maturity, and the figures of Mr. Stenhouse were very interesting. That 
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is my own experience, I may say, and probably Dr. Buchanan did _ 
observe what Mr. Stenhouse had said, because it has been proved tihftl>i 
practice the fact of a high rate of withdrawal was due to discounted 
With regard to Mr. Stenhouse's treatment of them now as 
claims, we had both come to the same conclusion. I also treat tJnent 
discounted claims, and I think that is the regular practice in cases of 
kind. 

Mr. A. D. L. TxjRNBUibL. — Is it not an infringement of the Act % 

Mr. Chatham. — I don't think so. I think it is perfectly legitimate. I 

Dr. Spraoub. — ^Tou would treat a case as a discounted chum if it it 
within a year of maturity, and all premiums had been paid, I suppose 7 

Mr. Chatham. — Tes. It is not a real surrender. 

Mr. Chatham, continuing, said — Short-term endowment assuiaaee 
premiums should be high. There is not sufficient time to make intecwl 
profit in these cases, and some offices discourage them. Mr. TumboK 
referred to some interesting points. It was gratifying to hear that tihe 
results of the other methods referred to agreed so closely for certaiii 
durations of endowment assurances with those brought out in my papSTf 
and it was interesting to have Mr. Smith's figures. With regard to 
Mr. Armstrong's remarks, I thought I had stated very clearly in my paper 
the conditions under which I worked out the results. If the '^^^ h^ xe» 
ferred to is not profit from interest, I don't know what it is. With re^^azd 
to Dr. Buchanan's remark that I might have gone further and giren 
analyses at lower rates of interest— some of the members have said, and I 
think rightly, that the tables are very numerous already. I did not see 
how I could dispense with any, having regard to clearness, but I think I 
have gone far enough when I show the conditions imder which endowment 
assurances contribute their fair proportion of the bonuses. 



TRANSACTIONS 



OF THE 



FACULTY OF ACTUARIES 



Vol. III.— Part II. 



No. 26. 



Report of Proceedings at Jubilee Dinner, 1906 



LONDON: 

CHARLES & EDWIN LAYTON, 

FARRINGDON STREET. 

1906. 



[Entered at Stationer!^ Halh\ 



No. 26.] 41 



THE 



FACULTY OF ACTUARIES 

m SCOTLAND. 



JUBILEE, 1906. 



xH£ Faculty of Actuaries in Scotland celebrated the Jubilee of 
its foundation by a Dinner on Friday, 19th January 1906, 
in the North British Station Hotel, Edinburgh, at which one 
hundred gentlemen were present. Mr. Niel B. Gunn, Manager of 
the Scottish Widows' Fund, President of the Faculty, occupied the 
Chair. He was supported on the right by The Right Hon. Sir 
J. H. A. Macdonald, Lord Justice-Clerk of Scotland ; Mr. Henry 
Cockbum, President of the Institute of Actuaries ; Mr. William 
Campbell, K.C., Dean of the Faculty of Advocates ; and Mr. C. D. 
Higham, Chairman of the Life Offices Association ; and on the 
left by The Hon. Lord Ardwall ; Mr. R. P. Hardy ; Sir George 
Anderson, Treasurer of the Bank of Scotland ; and the Very Rev. 
Dr. Gray. The Croupiers were Messrs. George M. Low, Archibald 
Hewat^ J. J. M'Lauchlan, and W. G. Walton, 

The following gentlemen were present as Guests of the 
Faculty : — 

The Right Hon. Sir J. H. A. Macdonald, Lord Justice- 
Clerk of Scotland ; The Hon. Lord Ardwall ; Mr. William S. 
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Haldane, W.S., Crown Agent for Scotland ; Mr. William J. 
Dundas, W.S., late Grown Agent. 

Messrs. Henry Cockbum, President of the Institute of 
Actuaries ; George King and T. G. Ackland, Vice-Presidents 
of the Institute of Actuaries \ Charles D. Higham, Chairman 
of the Life Offices Association ; David Paulin, President of 
the Insurance Society of Edinburgh; J. Buyers Black, 
President of the Insurance and Actuarial Society of Glasgow ; 
B. P. Hardy and Spencer C. Thomson, Honorary Fellows of 
the Faculty of Actuaries. 

Mr. William Campbell, K.C., Dean of the Faculty of 
Advocates; Mr. George M. Paul, Deputy Keeper of the 
Signet ; Dr. John Playfair, President of the Boyal College of 
Physicians of Edinburgh ; Dr. Charles W. MacGillivray, 
President of the Royal College of Surgeons of Edinburgh; 
Mr. William Grant, Master of the Merchant Company of 
Edinburgh ; Mr. John Campbell, President of the Society of 
Solicitors before the Supreme Courts; Mr. Frederick W. 
Carter, President, and Mr. Richard Brown, Secretary of the 
Society of Accountants in Edinburgh ; Mr. Thomas Jackson, 
President of the Institute of Accountants and Actuaries in 
Glasgow; Mr. W. T. Armour, Chairman of the Edinburgh 
Stock Exchange. 

The Very Rev. Dr. W. H. Gray; Dr. George Chrystal, 
Professor of Mathematics in the University of Edinburgh ; 
Mr. J. S. Nicholson, Professor of Commercial and Political 
Economy and Mercantile Law in the University of Edin- 
burgh ; Mr. John Rankine, K.C., LL.D., Professor of Scots 
Law in the University of Edinburgh ; Mr. R. Addison Smith, 
Registrar of Friendly Societies for Scotland. 

Messrs. Henry Brown, Manager of the Century Insurance 
Co., Ltd.; Robert Chapman, General Manager of the 
Caledonian Insurance Co. ; J. A. Cook, General Manager of 
the Scottish Union and National Insurance Co. ; LeonaSrd W. 
Dickson, Manager of the Standard Assurance Co. ; Martin L. 
Martin, Manager of the Scottish Accident Life and Fidelity 
Insurance Co., Ltd.; Adam K. Rodger, Manager of the 
Scottish Temperance Life Assurance Co., Ltd. 

Sir George Anderson, Treasurer of the Bank of Scotland ; 
Messrs. Alexander Bogie, General Manager of the Commercial 
Bank of Scotland, Ltd. ; T. Hector Smith, General Manager 
of the National Bank of Scotland, Ltd.; Robert Blyth, 
General Manager of the Union Bank of Scotland, Ltd. ; 
John Henderson, General Manager of the Clydesdale 
Bank, Ltd. 
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The following noblemen and gentlemen, who had received in- 
vitations, wrote expressing their regret that they were unable to 
be present: — 

The Bight Hon. Sir Robert Cranston, Lord Provost of 
Edinburgh ; The Bight Hon. The Earl of Rosebery, Lord- 
Lieutenant of Mid-Lothian ; Mr. Charles C. Maconochie, K.C., 
Sheriff of the Lothians; The Most Hon. the Marquis of 
Linlithgow, late Secretary for Scotland; The Bight Hon. 
John Sinclair, M.P., Secretary for Scotland ; The Bight Hon. 
Lord Dunedin, Lord Justice-General; The Bight Hon. 
Thomas Shaw, Lord Advocate ; The Bight Hon. Bichard 6. 
Haldane, M.P., Lord Bector of the University of Edinburgh ; 
The Bight Hon. Charles Scott Dickson, K.C., late Lord 
Advocate; Sir William Turner, K.C.B., Principal of the 
University of Edinburgh ; Sir Stair Agnew, K.C.B., Begistrar 
General for Scotland ; Sir James Guthrie, President of the 
Boyal Scottish Academy; The Very Bev. Dr. J. Cameron 
Lees, Dean of the Chapel Boyal ; Mr. Alexander Ure, K.C., 
M.P., Solicitor General for Scotland ; Mr. James Avon Clyde, 
K.C., late Solicitor General for Scotland. 

Mr. Ernest Woods, a Vice-President of the Institute of 
Actuaries; Messrs. George Todd and S. G. Warner, Hon. 
Secretaries of the Institute of Actuaries ; Mr. P. B. D. 
Maclagan, Hon. Secretary of the Associated Scottish Life 
Offices; Mr. S. J. Pipkin, President of the Federation of 
Insurance Institutes ; The Presidents of the Actuarial Society 
of America, the German Society for the Science of Insurance, 
and the Holland Society of Actuaries ; and the Secretary of 
the Permanent Committee of International Actuarial Con- 
gresses ; Dr. T. B. Sprague, F.I. A ; Dr. Frederick Fuller and 
Mr. D. Clunie Gregor, Honorary Fellows of the Faculty ; Mr. 
James Howden, C.A., an Original Member of the Faculty. 

Mr. James Milne, Jun., President of the Society of 
Accountants in Aberdeen. 

Mr. Thomas Hunter, W.S., Town Clerk of Edinburgh ; 
Dr. James C. Dunlop, Superintendent of the Statistical 
Department at the General Begister Office. 

Mr. H. E. Marriott, Manager of the Scottish Metropolitan 
Life Assurance Company. 

Mr. D. B. W. Huie, Cashier of the Boyal Bank of Scot- 
land; Mr. Hamilton A. Hotson, Manager of the British 
Linen Company Bank; Mr. James Hutcheon, Manager of 
the North of Scotland Bank ; Mr. Thomas Cochrane, Manager 
of the Town and County Bank; Mr. Charles M. Brown, 
Manager of the Caledonian Banking Company. 
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The following Fellows of the Faculty were present : — 

Messrs. William Adamson ; William L. Adamson ; John R. 
Armstrong (Hon. Editor) ; Hugh Blair, C. A. ; James C. Boyd \ 
Robert R. Brodie, A.I. A. j Hugh W. Brown, P.I.A. ; Dr. James 
Buchanan, F.I. A.; Messrs. Neil Campbell; James Chatham, 
F.I. A. ; Stewart F. M. Gumming ; A. Graham Donald, 
A.I.A. ; Gk)rdon Douglas, F.LA.; Campbell K. Duff, C.A. ; 
John Edgar (Secretary); Francis K. Fenton ; James Fenton ; 
Alexander Fraser, Jun., F.I.A. ; William Gibson; John B. 
Gillison, F.I.A. ; Niel B. Gunn, F.I.A. (President) ; Archibald 
Hewat, F.I. A. ; Thomas Kyd, F.I.A.; John Lamb, C. A.; (Jeorge 
Lisle, C.A. ; George M. Low, F.I.A.; William R. Macdonald, 
A.I.A. ; James J. M'Lauchlan (Hon. Secretary); Vyvyan 
Marr, F.I.A.; Robert Murrie; John NicoU, A. I. A.; John 
Notman ; Levels P. Orr, A I.A. ; David F. Park, C.A., A.L A. ; 
Henry J. Pearce, Jun., A.I.A.; David Pearson, C.A.; Alex- 
ander Prentice; James Pringle, C.A., A.L A.; Walter A. 
Reid, C.A.; William J. M. Rennie ; William Robertson, A.LA. ; 
Robert M. M. Roddick ; Frederick A. Ross, C.A. ; William A. 
Sim, F.I. A. ; William J. Slimon ; Dr. J. TurnbuU Smith, C.A. ; 
Messrs. R. Gordon Smith, F.I.A.; Walter A. Smith; Dr. A. 
E. Sprague, F.I.A. (Hon. Librarian); Messrs. Graham Steell; 
George C. Stenhouse ; R. Hill Stewart; James Stirling; Robert 
Stirling, F.I.A.; David J. Surenne ; John W. Thomson, A.I. A.; 
A. D. Lindsay Turnbull, A.I.A., C. A.; Thomas Wallace, FI. A. ; 
William G. Walton, A.I.A. (Hon. Treasurer); John M. 
Warden. 

The following Members of the Faculty wrote expressing th^ir 
regret that they were unable to be present : — 

Messrs. J. J. P. Anderson ; David M. Garment ; John W. 
Cousin ; Alexander Duncan ; Austyn J. C. Fyfe ; Edward J. 
Harrison, C.A. ; William Hutton, F.I.A.; G. W. S. Jamieson, 
ALA. ; John N. Lewis, F.I.A. ; William R. M'llvenna ; Robert 
Mackay; W. Smith Nicol; William L. Ramsay; J. A. 
Robertson-Durham, C.A. ; James Sorley, F.I.A., C.A. ; Herbert 
C. Thiselton, F.LA.; Andrew H. Turnbull, F.LA. (Vice- 
President) ; Thomas Wallace, Jun. ; James Graham Wat- 
son, C.A. 

On the Menu Card were displayed portraits of the following 
original Officials of the Faculty — Mr. Wm. Thomas Thomson, 
Chairman of the first Meeting, and Messrs. Robert Balfour and 
J. M. M'Candlish, first Hon. Secretaries. 
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The toast list was as follows : — 
Tht King, ....... The Chaibmak 

7^ Queen, The Prince and PHnctss of Wcdes, and oiher\ a- . ^^ 

Members ofthePoyal Family, . . ./ The Chairman 

7^ College o/JuUice, .Dr. Turnbull Smith 

^plyf • . . . . The Lord Justige-Clbrk 

The Faculty of Actuaries in Scotland, . Lord Ardwall 

R«pJy. ••.... The Chairman 

The InetiitUe of Acttuiries and other Sodeliee connected \ Mr. Low 

with Actuarial Science or the business of Life} Vie$-Prt$ident oj the 

Assurance, . . . . . .J Faculty of Actuaries 

R«ply» ...... Mr. COGKBURN 

President of the IiutitvU ofActwrin 

The Quests, ...... Mr. Hewat 

Replji ...... Mr. Carter 

President of the Society ofAecountanta 

T^e Chairman, . . .... Mr. R. P. Hardt 

The loyal toasts having been honoured, 

Dr. Turnbull Smith, in proposing the toast of the College of 
Justice, said : — ^Mr. President, my Lords and Gentlemen, I have 
the honour to submit to you the toast of the College of Justice. 
To a Scotsman there are few pages in our history of more interest 
than those which tell us of the development of the system under 
which law and justice are administered. Most of you, perhaps, 
know that before 1532 civil causes in Scotland were judged by 
Standing Committees of the three Orders of the Scottish Parlia- 
ment, — the Clergy, the Peers, and the Commissioners of Burghs, 
who made an annual circuit in each of the quarters of the country. 
You can easily imagine that such a system was by no means an 
ideal one. The expense fell upon those who composed the com- 
mittees, and the office was naturally not much sought after. 
When those who did accept it went upon such an errand they 
made the business go through as quickly as possible. In 1532, 
however, James v. instituted the Court of Session. At that time 
the Court consisted of the Lord Chancellor, the Lord President, 
and fourteen ordinary Judges or Senators of the College of 
Justice, as well as an indefinite number of Peers who only seem to 
have come upon the scene when there was something important 
connected with the Crown to be dealt with in the Court. This 
state of matters prevailed for some considerable time. It is very 
peculiar, looking back upon it now, to think that what we should 
call the first sederunt of the Court of Session took place in the 
Tolbooth Prison, the old Heart of Mid-Lothian. At this first 
sederunt on the 27th May 1532, James v. was present in person. 
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Of the fourteen Judges I have .mentioned, seven were lAymen 
appointed by the King, while the other seven were ecclesiastics 
appointed by the Church. One thing the Church at that time 
did not care about was that all the expenses of this Court were 
saddled upon its revenues. It is not at all to be wondered 
at that it remonstrated in regard k) this, but ineffectually. 
The taxation, or whatever you like to call it, was persisted in. 
After 1532 various modifications were from time to time intro- 
duced in the Court until in 1830, almost within the memory of 
some of us here, the Court of Session, as we now know it, came 
to its present position with its thirteen Judges — the Inner House 
with its two Divisions, and the five Judges in the Outer House. All 
this is more or less known to us, but we have some friends from 
south of the Border with us this evening, and I thought it would be 
not uninteresting to mention these points for their benefit. 1 need 
scarcely say that although my memory is a very good one, it does 
not go back to, and I have no personal recollection of, the days of 
three or four hundred years ago ; but the sources from which I 
have culled my information are open to you all should you feel 
inclined to pursue the matter further. What can I say with 
regard to the College of Justice, the subject of my toast 1 What 
more can I say than that we, here in Scotland, are proud of 
our Scottish Court ? The Solicitors who form a portion of the 
College of Justice are almost all of them men of the utmost 
integrity, men upon whom we lean, men with whom we are 
associated in many ways. The Members of the Bar are, in gen- 
eral, men of the highest ability and character. The Senators of 
the College of Justice demand and receive the absolute confidence 
of their fellow-countrymen. I remember hearing a very eminent 
President of the Court of Session advise all sensible men to have 
nothing whatever to do with law, or rather with lawsuits, saying 
that there was only one thing worse, and that was going to 
arbitration. Now it struck me at the time that that was all very 
well for a gentleman who held ofiice in the Law Courts, but I 
could not help feeling that it was not at all likely his view would 
be homologated by the Members of the Bar and by the Solicitors. 
If they did they would be rather more than humauc However, 
I am sure of this, that if we do such an unwise thing as to go 
to law, we shall have a straight run for our money. I had 
hoped to have the great pleasure and satisfaction of coupling this 
toast with the name of the Lord President, who unfortunately is 
unable to be present. It is with no less satisfaction that I couple 
the toast with the name of the Lord Justice-Clerk. He is always 
welcome at all our social gatherings, and stands in the highest 
estimation of the whole of us. 



Jubilee, 1906 47 

Ths Lord Jurtigs-Glerk, in reply, said: — Mr. Chairman, 

croupiers, and gentlemen, I join with my friend Dr. Tumbull 

Smith in expressing my regret that my chief is not able to be 

here to-night, the more so that the cause is that he is not very 

well, but I trust that he will be all right in a day or two. I may 

say this that I must make a confession. I know a great deal 

more about the history of the College of Justice in Scotland now 

than I did ten minutes ago. I am glad to feel, in learning those 

points of history, that I have not learned anything to its discredit. 

The Courts of Justice in Scotland may not be as efficient as the 

Courts in other places. As to that I say nothing. We do not 

expect to be flattered by any assurance that you have perfect 

confidence In our decisions. I am quite sure that criminals who 

come before me so often have no confidence in my decisions 

whatever. I am equally certain many litigants who appear in 

the Civil Court are equally dissatisfied. I remember a story of a 

litigant on one occasion, who had had his case decided against 

him, going down the High Street in a state of towering indigna- 

tion. A friend who passed by heard him say, "The College o' 

Justice! It's ma opeenion they were a' the waur o' drink." 

(Laughter.) I am not quite sure whether the impeachment was 

true or not. (Renewed laughter.) I can only say for myself as 

I have an opportunity of seeing what is the present luncheon of 

the Members of the College of Justice who sit on the Bench, that 

there is no risk of any decision being given in such a state as 

that. Well, gentlemen, there is one thing about our Courts and 

the administration of justice in the Civil Court in this country, 

which I will say without any doubt or difficulty. I had a case 

before me recently, and I found on looking up the references that' 

it had been in the Court of Session a great many years ago, and 

that after it left the Court of Session it took four years to decide 

it in the House of Lords. I can assure you of this, that if any 

of you are unfortunate enough, as I trust you will not be, to have 

any litigation in the Court of Session, you will be sure of being 

put out of misery before that. The ordinary duration of a case 

going through the Outer House and then through the Inner 

House, in which I have the honour to sit, will certainly not 

average more than about five or six months. I think if there is 

nothing else to be said for the credit of the administration of 

justice in Scotland than that you can put a case through the 

Supreme Court in six months, that is a great deal to say in our 

favour. Perhaps you think we give too hasty decisions ; that it 

would be better if we took a couple of years, as we used to do, to 

bring a case to a close. I am not of that opinion. If you think we 

are wrong, as we sometimes may be — we do not set ourselves up as 

infallible — you have your remedy by going elsewhere. But it is 
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in favour of the litigation in this country that it does not inyolve 
long and serious delays. Wherever there is long delay there is 
always vast expense. You get your cases more fairly and cheaply 
through in our Courts than anywhere else I know. There is the 
Criminal Court, which I suppose none of you hopes to make an 
acquaintance with. From my very long experience in connection 
with that Court I may be entitled to express my belief that in no 
country in the world is the criminal system of conducting the law 
more satisfactory, more fair to the prisoner, and more certain to 
bring about true justice both to the Crown and to the prisoner, 
than it is in Scotland. We used to have a system of indictments 
which I do not think any juryman could possibly understand. 
It took about four pages of print to express the fact that 
John M'Callum had stolen a purse from a lady in Princes Street. 
I may tell you a curious and interesting fact — that in consequence 
of the Act of Parliament, which I was by great luck able to get 
through the Legislature, no less a sum than £1550 was saved 
to the State in the very first year after the Bill was passed, 
in the printing of indictments alone. You may fancy what an 
expensive and roundabout mode the old way was Now the 
unfortunate criminal has very little chance indeed of escaping on 
a plea to the relevancy. The indictment leaves no loopholes. 
There is also an excellent arrangement, which may be very con- 
venient if any of you gentlemen ever get into trouble, which 
will save a great deal of delay in your case. Any criminal 
has only to give notice that he is going to plead guilty, and 
he is brought up and sentenced, saving him two or three 
months' extreme anxiety, and two or three months added to 
his sentence. Gentlemen, I thank you for the kindness with 
which you have received this toast. It is a good sign, when the 
College of Justice consists of all those engaged in the administra- 
tion of the law — Judges, Counsel, Writers to the Signet, Solicitors, 
— that there is nothing to reprove, nothing I am glad to say of 
corruption, and you may be assured of this, that everything that 
is done by your Bench is done in the earnest desire to do justice 
as between man and man, and to hold up the morale of the 
country before all the world. 

Lord Ardwall gave the toast of the Faculty of Actuaries in 
Scotland. He said : — Mr. President, croupiers, and gentlemen, I 
assure you I deem it a very great honour to have been asked to 
propose this toast — the Faculty of Actuaries in Scotland. It is 
in some ways an easy thing to propose the toast of one's host, 
especially when that host is a body so deserving of public respect 
and esteem as the Faculty of Actuaries. But when one comes to 
expound in any way, however short, who Actuaries are, what 
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work they do, and the history of the Faculty, I have found it not 
BO very easy. To begin with the name itself of Actuary ; as far 
as I have been able to discover, and recollecting a little of my 
classical lore, the Acttiarii were the clerks who recorded the 
Acta of the Senate or of the Courts of Justice in ancient Rome. 
It then came to mean business men generally, where, as in most 
European countries, Latin became the language of the learned 
professions. How the name has come in this country to be limited 
to those who turn their attention to monetary questions, which 
involve the consideration of the rate of interest on money and the 
probabilities affecting the duration of human lives, I really have 
been unable to discover. And although I have consulted your 
President to-night, I am sorry to say he has not been able to 
afford me much enlightenment. But however it came about, 
the word is now indissolubly connected with gentlemen who 
turn their attention to those subjects, and I think, briefly 
stated, the function of the Actuary may be described as the 
application of the doctrine of probabilities to the affairs of life, 
and, of course, it is hardly necessary to say, in this company, 
that the scientific profession of the Actuary has taken its rise 
almost entirely in connection with the business of life assurance, 
annuities, and reversionary interests. I understand that this 
particular Faculty of Actuaries is linked historically, first, with an 
Association of Life Assurance Managers, which still exists, and 
second, with the Institute of Actuaries of London, which originally 
embraced both Scottish and English Actuaries. The idea of 
forming an association of those connected with the management of 
life assurance companies was, I understand, originally suggested by 
the very eminent Actuary Mr. William Thomas Thomson, whose 
portrait you will find on the fly-leaf of the menu, and whom most 
of us recollect, even if we were very young at the time, as the 
distinguished Manager of the Standard Assurance Office. It was 
found in the course of a few years, I suppose for very good reasons, 
that it was better that the Scottish Actuaries should form them- 
selves into a Faculty by themselves. This body accordingly was 
formed in 1856, and we are now in the happy position of seeing it 
arrive at the Jubilee Anniversary of its founding. In that time it 
has done a great deal of good work and made very rapid progress. 
The Faculty has had the advantage of bringing together the 
various members of the insurance and cognate professions, of 
stimulating the study of actuarial science among young men who 
intend to follow the business of insurance and cognate pursuits, 
and enabling them, after passing examinations which, to judge 
from some papers I have before me, seem sufficiently difficult, to 
go over all the world with a diploma given by the Faculty of Actu- 
aries, which is a testimony to their education and their ability to 
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perform their duties as Actuaries in connection with life assurance 
in any part of the world. That it has been successful in so doing 
is certain, because this Faculty has members in almost every part 
of the globe, who have distinguished themselves in the various 
colonies and dependencies to which they have gone, and who 
have spread the fame of this Faculty, I may say, all over the 
world. The progress of the Faculty has been something very 
remarkable. In 1870 there were only 62 members; in 1880 
the number had risen to 79; in 1890 it had reached 109; and 
now I understand there are no fewer than 184 members. Such 
figures are the best testimony to the Faculty's usefulness and 
efficiency. It has come to be recognised as a body which devotes 
its attention to a speciality and a very important speciality in 
modern life, which sends out to the service of the public young 
men well equipped for that most interesting pursuit, the pursuit 
of actuarial science. There are a great many questions which are 
submitted to and determined by Actuaries. I have seen specimens 
of their work, more or less, as a Director of an Insurance Company, 
and all I can say is that while the matters were very much beyond 
my comprehension, and the foundation of their calculations very 
far beyond me, yet I was convinced of the soundness of their 
principles and the sufficiency of the methods by which they 
arrived at their results. There are some very curious and out-of- 
the-way inquiries which may be gone into in judging the pro- 
bability of human life. A very eminent member of my own 
profession wrote a great poem — I can call it nothing else — on 
the Annuitant. I think that is the most valuable actuarial 
treatise that a member of the Bar has ever written upon annuities 
or cognate questions, and I would suggest that some gentlemen 
here to-night should devote their attention to this question : 
^ Oiven an ordinary human life — a male, or say a female of a 
certain age — what is the probability of that life being indefinitely 
prolonged by the person taking out an annuity, or having an 
annuity bequeathed by some one who is keeping the fiar out 
of the enjoyment of what he considers his lawful property, for 
the timel" According to Mr. Outram, the taking out of an 
annuity is a prophylactic against shooting, drowning, accidents or 
any other evil that can attack human life, and I think that is a 
subject which might in their leisure moments, perhaps on their 
holidays, amuse some members of this learned Faculty. I am 
sorry to say that is the only contribution, as I have pointed out, 
that lawyers in my experience have made to this science at all. 
I wish I knew more about it, and perhaps I would have said 
more, but probably my deficiencies will be made up by the 
President, who is to respond to this toast. He was an Edinburgh 
man originally, and I am sure all his old friends are very glad to 
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see him back again. On this oecasion I Very heartily propose 
to you the toast of long life and increasing usefulness to this 
admirable Society, the Faculty of Actuaries in Scotland, and I 
couple with it the name of your President^ Mr. Gunn. 

Thb Chairman, in responding, said: — Croupiers, my Lords 
and gentlemen, before replying to this toast proposed in so genial 
and sympathetic a way by Lord Ardwall, I would like to thank 
the guests who have done us the honour of coming here to-night 
to help us to celebrate our Jubilee. The only grudge I have 
against Lord Ardwall is that he has anticipated much of what I 
was going to say. With the capacity of the advocate, he has 
assimilated thoroughly the subject he had to deal with, and has 
really left very little for me to add in reply. 

Although Lord Ardwall has explained generally the distinctive 
duties of an Actuary, there might be some reason in almost any 
other company for supplementing his remarks, and for entering 
more fully into a description of his functions ; but in Edinburgh, 
which has Assurance as one of its staple industries, along with 
banking, brewing, education, and printing — the Actuary is a 
familiar figure. In my wanderings in other parts of Scotland I 
have been asked to explain what an Actuary is, and I am afraid, 
like Lord Ardwall, I have been unable to explain how the term 
has been derived, but I may say also that there are other titles 
which, familiar in our ears as household words, are not understood 
outside the bounds of Mid-Lothian. Some people even do not 
understand the meaning of the letters " W.S." or ** S.S.C.," and I 
think that if they do not know what those are, we may forgive 
them for being ignorant of the qualifications of an Actuary ! 

The Faculty of Actuaries, as you have heard, was founded in 
1856. The first meeting was held on 4th January of that year, 
so that we are within a very few days of the Jubilee of the 
foundation of the Faculty. I will not trouble you with a lengthy 
history, but I may mention a few facts and figures that may be 
interesting. The original members numbered thirty-eight, of 
whom Mr. Howden and Mr. Clunie Qregor survive. I am sorry 
that neither of them is here to-night. One of our Vice-Presidents, 
Mr. A. H. Turnbull, was one of the original students of the Faculty, 
although he did not become a member till some years later. Mr. 
Meikle, who not very long since was with us, was one of the 
first Examiners. The original memorandum on which the Faculty 
was founded was signed by many well-known names in the assurance 
and accounting world, and among others by James and Archibald 
Borthwick, John Mackenzie, William Spens, Charles Pearson, 
James Watson, William Thomas Thomson, John M'Candlish, Dr. 
Smith, William Finlay, James Howden, Thomas Qoldie Dickson, 
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Samuel Raleigh, A. W. Robertson, and Donald Lindsay. (I am 
glad to say that we have among the members of the Faculty a 
considerable number of descendants of these founders of the 
Faculty.) It is to these that we, as you know, owe the fabric of 
life assurance, which has proved such a blessing to the country, 
teaching it lessons of thrift and self-denial, the value of which 
cannot be exaggerated. The Faculty owes its existence to their 
determination that the good work should not be spoilt by any 
possibility of the practice of life assurance being based on unsound 
theory, and owing to their far-seeing judgment Scotland now 
possesses the magnificent institutions of which we are all so proud, 
and with which I myself and so many others here have the 
honour of being connected. 

As might be expected, the Faculty owed at first a considerable 
portion of its strength to the help of members of the Society of 
Accountants. There were then very few professional men who 
had been trained in actuarial science proper, and the profession of 
accountant naturally approached the actuarial more closely than any 
other. I am glad to say that we have still among our number 
many accountants who strengthen our body and form a pleasant 
link between us and the Society of Accountants in Scotland. 

You will, I hope, pardon me if I take up a small portion of your 
time with a word or two as to the value of the work performed by 
the Faculty. It was important enough in 1868 to warrant the 
granting of a Royal Charter of Incorporation. In the preamble 
to that document it is mentioned that the Assurance Institutions 
established in Scotland possessed funds amounting to upwards of 
£20,000,000. In the period of less than forty years which 
has elapsed since then, the responsibility of the Actuary has 
grown very largely, for the £20,000,000 in 1868 have in- 
creased to £83,000,000 in 1904. In one way or another 
that large sum is controlled by members of the Faculty, and if 
we add the funds of Offices in England and in British depend- 
encies such as Canada and Australia, which are under the 
charge of Fellows of the Faculty, the amount is increased to 
£127,000,000. This leads me to say that the Faculty has, 
like so many other Scottish institutions, spread its branches over 
the world, and you will find its members almost everywhere. The 
principal Office in Canada, the principal Office in Australia, and the 
principal Office in South Africa, each of them has a Fellow of the 
Faculty for its Actuary, and in New York you will find several of 
our number. It was very interesting to receive the following 
cablegram to-night from New York, 

"We greet our Alma Mater. Congratulations on past and 
best wishes for even increased prosperity in future from Cathles, 
Gibb, Hunter, Hutcheson, Moir, Webster, and Young." 
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These gentlemen are all FellowB of the Faculty of Actuaries, 
two of them holding leading positions in the American giant con- 
cernsy and I trast you will sanction our sending them a cahlegram 
in reply embodying our thanks and reciprocating their kind 
wishes. This leads me to the next point. We have heard a good 
deal lately about the management of the leading American Offices. 
While perhaps a good deal of the abuse bestowed on the leading 
officials of these institutions has been manufactured for the pur* 
pose of providing sensational headlines for the New York news- 
papers, yet there is no doubt we should not like to see the 
financial methods of some of these Offices repeated in this country. 
There are probably many reasons why it is possible such a condi- 
tion of things can exist in America and not on this side of the 
Atlantic, but while the main safeguard we have here is the more 
thorough supervision exercised by our Boards of Directors, yet — if 
I may be allowed to say so — there is another of almost equal 
importance, namely, the difference in the duty and power of the 
Actuary in America and the Actuary in Great Britain, and in the 
amount of responsibility entrusted to each. I say merely in the 
duty and power, for as far as the individual Actuaries are con- 
cerned, America will stand comparison with any other country. I 
had the pleasure, along with a good many others who are here to- 
night, of paying a visit to the American Actuaries about two 
years ago, and I am sure my companions on that occasion will join 
in my testimony to the sterling ability and uprightness of our 
hosts. They are, however, according to the custom oi the United 
States, divorced from the management of the Offices with which 
they are connected, and almost invariably subordinated to those 
who have charge of the financial arrangements, and the agency 
departments ; and they are thus unable to control the commercial 
policy of the Offices. In Great Britain, on the other hand, as you 
are aware, the Actuary usually controls the Office, and if he does 
not control, he has an important voice in the management. One 
cannot help imagining — and I think we are almost warranted in 
doing so — that the training which an Actuary receives has its 
effect on the morals as well as on the intellect. We may be sure 
that if the three great American Companies had been ruled by 
Actuaries instead of financiers, we would not have heard of what 
are called the "Assurance Scandals." While the American 
method may have tended to help the development of life 
assurance business, it does not ensure that the business shall 
be conducted on the straightest of lines, nor do I think it con- 
duces to the profit of the individual policy-holders. We have 
learned, and have probably still to learn, a good deal from the 
American Offices, but I hope we shall be able to pick out what is 
really for our advantage, and leave the rest. Probably the most 
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important lesson we should learn from them does not follow 
80 mncb from their example, but is rather suggested as a 
method of meeting the difficulties they have experienced* I 
refer to the importance of having our Actuaries thoroughly 
equipped for all the duties connected with the management of an 
Assurance Office, in fact that they should possess the triple quali- 
fication of mathematical acquirements, of knowledge and discretion 
in the investment of funds, and of skill in the development of 
business. Both the Faculty and the Institute have in the past 
gradually widened the scope of the examinations for their diploma, 
but we must not be satisfied to stand still. We must constantly 
keep in view the varied requirements of life assurance in all ito 
branches, so that our Fellows may be fitted for all the work which 
may fall to their lot in the management of assurance offices. I 
have perhaps dwelt too long on the life assurance side as far as 
the Faculty of Actuaries is concerned. You know, however, that 
the object of the Faculty is the promotion of Actuarial science 
which is mainly the adaptation of science to the problems of 
human life. It finda its principal outlet in the development of 
life assurance, and I have dealt perhaps too exclusively with that 
phase of the subject, but I hope my colleague, the President of the 
Institute, may devote himself more fully to the scientific side of the 
question. I have again to thank the guests for coming here, and 
hope tliat the younger members among us, who may live to cele- 
brate the centenary of the Faculty, will leave it as flourishing as 
it is at present. Gentlemen, I have to thank you for coupling my 
name with the toast, and for the kind manner in which it has 
been received. 

Mr. O. M. Low then proposed the toast of the Institute of 
Actuaries and other Societies connected with Actuarial Science 
or the business of Life Assurance. He said: — Mr. President 
and gentlemen, while we are engaged in looking back upon our 
past history as a Faculty and congratulating ourselves that after 
half a century's existence we can feel that we have in some 
satisfactory measure fulfilled the objects and purposes for which 
we were established, it is very natural and proper that we should 
at the same time turn our thoughts to our relations with other 
bodies having objects of a more or less similar nature to our own, 
and think of these relations as they now exist — as relations of the 
tnost harmonious and satisfactory character — and that we should 
extend to the representatives of those other bodies who have hon- 
oured us with their presence here to-night a cordial welcome, and 
express our grateful thanks for their presence and for their counten- 
ance of our Jubilee Celebration. When we speak of other bodies 
having objects similar to our own, we almost naturally think first of 
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the Societies of Accountants in this country. As you have reminded 
us, sir, we were originally very much in the same boat with the 
accountants. Many of our original members were accountants ; 
many accountants still think it worth their while to go through 
the arduous course of study we prescribe for our students, and we 
count them among our most valued members. Indeed, as we 
have also been reminded, it was only by degrees, uid by a sQme* 
what slow process, that the functions of the Actuary came to be 
differentiated in fact and in popular estimation from the functions 
of the Accountant. It is quite within living memory that even 
such a highly enlightened body as the College of Justice has 
sought the opinion and the assistance of the Accountant upon 
questions which really fell within the province of the Actuary ; 
but now the functions of the Accountant and of the Actuary are 
v6ry well recognised and have become sufficiently distinct^ certainly 
in the minds of the Judges, and I think also in the minds of the 
public. But our relations with the Societies of Accountants 
continue to be of the most pleasant and cordial nature, perhaps 
all the more that this differentiation has taken place. We are 
happy to welcome among us the representatives of some of those 
bodies — the President and Secretary of the Edinburgh Society, 
the President of the Society in Glasgow, and but for 
preventing circumstances we should have had the President 
of the Aberdeen Society also. We welcome them heartily and 
thank them for their presence. But while we rejoice in our 
friendly relations with another profession we do not forget, and 
you, sir, have reminded us, that our very existence as a separate 
profession depends on the business of life assurance, with which 
most of us are more or less intimately connected. That leads me 
to think of the associations of insurance officials formed for the 
purpose of conserving and furthering the objects of the great 
institutions which carry on that business. First of all we 
naturally think of our Managers' Association in Scotland, which 
we are proud to look upon as the parent of all similar Associa- 
tions. As the first Association of its kind, it is one that has done 
in the past, and we hope will continue to do in the future, 
a great deal of useful work. Well, sir, it was for many years a 
cause of regret to the Managers' Association in Scotland that they 
had not in Loudon a body like their own with which they could 
communicate on the subjects they had to deal with. It was 
necessary for them to have individual communication with their 
professional brethren in London, and although this was always 
very pleasant, it did not yield the fruitful results which would 
have arisen from communication with a united body. To our 
great satisfaction such an Association was at length formed — ^The 
Life Offices Association of London — and it is very gratifying to 



56 The Faculty of Actuaries 

think that that body has been able to accomplish a great deal of 
useful work which we in Scotland could not have attempted. We 
have the great satisfaction of having with us this evening Mr. 
Higham, the recently elected Chairman of that Association, a 
yrarm friend of many of us, and a gentleman whose name stands 
very high indeed in the estimation of Actuaries and of insurance 
men. Long may that Association flourish, and may it and the 
Managers' Association continue to be in the very friendly and 
satisfactory relations in which they now are. If I may be 
allowed to wander for one moment a little out of the line of 
thought I have been endeavouring to pursue, I should like to say 
this, that I do hope Mr. Higham and his Association will always 
give their Scottish brethren the opportunity of conferring with 
them when any question of general importance arises. We saw 
the other day a report of a meeting in London at which another 
distinguished member of the Association discoursed on the subject 
of life assurance, and discoursed with the great ability we always 
expect from that gentleman. But in the course of what he said 
he appears to have thrown out a suggestion which some of us here 
would not, I fancy, be prepared to concur in ; and that is why I 
say that I hope we shall have the privilege of communicating and 
interchanging our views on all occasions of importance with the 
Life Offices Association. If I have read correctly the report of 
that address, it was suggested that a Royal Commission or a 
Parliamentary Committee should be appointed to inquire into 
the working of the Life Assurance Companies Act with a 
view to its amendment. Now, I suppose, anybody who knows 
anything about that Act is prepared to suggest amendments 
for its improvement, but these in the main would only 
amount to dotting the " i's " and stroking the '' t's " with 
regard to certain particulars which are not of vital importance ; 
and I do think the speaker who immediately followed (Lord 
Bothschild) was on the right line when he said in effect, " Let the 
Life Insurance Companies confer among themselves and agree 
upon what is desirable in the way of amendment ; and then let 
them go to the Government and ask what they want." There 
are other institutions connected with insurance which we wish to 
remember. There are the Insurance Institutes established in 
various important centres throughout the United Elingdom. Mr. 
Pipkin, President of the Federation of those Institutes, is unfortu- 
nately not able to be with us, but he sent a most cordial message, 
and we heartily reciprocate his kind feeling. We have, however, 
representatives of two of the local Associations — Mr. Black, the 
President of the Olasgow Society, and our friend Mr. Paulin, who 
is President of the Edinburgh Insurance Society. But when we 
come to think of yet another distinguished body we feel ourselves 
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on the ground of closer kinship, more intimate relationship, and 
if possible more cordial fellowship— I mean the Institute of 
Actuaries. Lord Ardwall has said something of the origin of our 
own body and of the ideas out of which arose the Institute of 
Actuaries. When the Faculty was formed in 1856 the Institute 
was comparatively in its infancy. It was then eight years old, and 
it is now fifty-eight years old. No Actuary, be he a member of the 
Faculty of Actuaries or be he an Actuary in any part of the world, 
can think of Actuarial science without recognising that beyond 
measure the Institute of Actuaries and the members of the 
Institute have formed and promoted the science in which we are 
interested. We as Scottish Actuaries — or rather I should say our 
predecessors, the Scottish Actuaries — found it necessary, for 
reasons which I am sure our friends of the Institute now fully 
recognise and appreciate, to form an Association of our own, with 
what results and what success we to-night have been reminded. 
But the Institute went on its own course, growing and extending 
and developing in a way which the Faculty with its more limited 
membership and resources has not been able to rival. With the 
Institute of Actuaries we are happily in the most cordial and 
intimate relationship, and it is a great satisfaction to us that they 
have on this occasion sent such a generous representation of their 
body. Particularly it is a satisfaction to us as a Faculty that on 
this our Jubilee we are able to receive among us, as President of 
the Institute and as representing them, one of our own sons, one 
who received his training here in the Standard life Assurance 
Office, probably in those days the most prolific training-school of 
Actuaries and of Insurance Managers in the United Kingdom. 
Mr. Cockbum went south after having qualified himself by study 
and examination, and having received his diploma as an Actuary 
from the Faculty. He went as one of the great army of Scotsmen 
who for centuries have been gradually accomplishing the peaceful 
conquest of our southern neighbour, and he has attained a 
proud and eminent position at the head of his profession. We 
have also with us two of the Vice-Presidents of the Institute, two 
men whose names are known the world over as distinguished 
Actuaries, Mr. King and Mr. Ackland. We have also another 
member of the Institute, whom we all regard with peculiar favour 
and even affection, Mr. Ralph Price Hardy. I hardly know 
whether we welcome Mr. Ackland and Mr. Hardy more as dis- 
tinguished members of the Institute of Actuaries or as honorary 
members of our own Faculty. We congratulate ourselves on 
having had the honour to elect them to that position, the first 
occasion, I think, in our history on which the Honorary Fellow- 
ship was conferred on professional brethren south of the Tweed 
Members of the Faculty know why that was done — that those 
VOL. III. — PART II. E 
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gentlemen were in the forefront of the labours connected with 
that very large and important undertaking in which the Institute 
and the Faculty were recently engaged — the mortality investigation 
and resulting tables of mortality of the experience of assured livee^ 
the greatest undertaking of its kind hitherto accomplished. I 
fear I have detained you too long, and I now only ask you to join 
with me in the toast of " The Institute of Actuaries and other 
Societies connected with Actuarial Science or the business of 
Life Assurance/' and I couple with it the name of Mr. Cockbum. 

Mr. Cogkburn, in responding, said : — Mr. Chairman, Mr. Low, 
and gentlemen, I find very great pleasure in coming here to-night 
as your guest, and as representing the Institute of Actuaries on 
this interesting occasion, for it is the wish of all of our members, 
I know, to offer to the Faculty of Actuaries our sincere congratu- 
lations upon the good work they have now for fifty years carried 
on, and not only that, but to express to them some of that 
additional respect which is due to advancing age, and to wish 
them well in all future work and endeavour. As Mr. Low has 
so ably expressed it, the Institute of Actuaries and the Faculty 
have long been on a most friendly footing and in close connection. 
We have many members in common ; we are generally privileged 
to have one or two of our northern friends on our Council Board 
in London, and we have undertaken important work together. 
I trust we may have the opportunity of carrying out together in 
an equally agreeable and smooth manner some future work, be it 
great or small. To-night we are looking back a good deal, and 
therefore I should like to say that during the last fifty years the 
progress of life assurance has in my opinion been largely due to 
two principal causes; firstly, the foundation of the Faculty of 
Actuaries and the Institute of Actuaries, which have provided a 
safe scientific basis for life assurance ; and, secondly, to the passing 
of the Life Assurance Act of 1870, the legislative provisions of 
which have proved beneficial to the cause that we all have at 
heart. In the progress of life assurance during the last fifty 
years you all know to what an honourable place Offices directed 
from Edinburgh and from Glasgow have attained. Life assur- 
ance, no doubt, is our principal care, but I think as time goes on, 
and as, I think, you yourself, Mr. President, hinted, the functions 
of the Actuary will range over a wider field. The time has come 
when by our training or experience, or by opportunity, I think 
we may reach out into a larger field of usefulness than has been 
possible in the past. It is very desirable that we should do so 
if for no other reasDn than that our members are increasing in a 
very marked manner, and we have not got quite enough work 
for all of them to do. But apart from that, I think there is much 
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work before ub in a wider sphere. We are concerned, of coarse, 
with all forms of thrift, to see that that should flow through 
proper channels, but beyond that there is in our modem life a 
great deal of statistical inquiry and financial inquiry, in which the 
Actuary may take, I think, a worthy part. If a Committee of the 
Faculty of Actuaries and the Institute of Actuaries had been 
asked, for instance, to look into the question of Tariff Reform — 
well, gentlemen, it is perhaps rather late in the day to confide in 
you my opinion as to what the result might have been. But 
whatever our work may be — and it is largely life assurance, no 
doubt — I am glad to think that not only in this country, but in 
all our colonies, in the United States, on the Continent of Europe, 
even in far Japan, there are Actuaries, many of them our own 
sons, who are prepared and who are striving to carry on the 
beneficent work which it is our privilege to fulfil. I am very 
glad, sir, that you have included in this toast the Kindred 
Associations, for that takes one's thoughts to brethren in Greater 
Britain across the seas, and other countries I have mentioned, all 
of whom, as we continually have evidence, express and feel the 
greatest loyalty and affection for their Alma Mater, be it the 
Institute or the Faculty. In our own country we have the Pro- 
vincial Insurance Institutes, as we call them. I believe the 
oldest of these Institutes hails from Glasgow. The Insurance 
and Actuarial Society of Glasgow, if I mistake not, was one of the 
earliest Societies of that kind. In much later days we have 
Institutes in the leading cities of the United Kingdom. They are 
doing very good work ; they are educating and encouraging their 
young men to pass examinations, and take a greater interest in 
and raise the level of their work, and in that I am sure they 
have our hearty sympathy. In conclusion, may I say that it is a 
particular pleasure to me to be here to-night, because I am 
myself an old member of the Faculty, as Mr. Low has told you, 
and I do feel, shall I say, a great pride in coming back amongst 
you in the proud position of President of the Institute, and 
receiving the kind welcome you have given me. I know that 
between the North and the South there is a close bond of feeling 
which is a very pleasant fact in our daily life, and I shall go back 
to my friends in the South and tell them of the kind way in which 
you have received all of us here — not only myself but also the 
friends in London whom you associated in your most hospitable 
invitation, and two or three of whom could not come, to their 
very great regret. I thank you most sincerely on behalf of all 
for the great honour you have paid to us. 

Mr. Hewat, in proposing " The Guests," said that he looked 
upon many of them as representatives of the Actuary's professional 
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ancestry. Some years before the founding of the Faculty the 
professions began to specialise, more particularly the accountant, 
the legal, the insurance, and the actuarial. We actuaries are 
indebted more or less to them all. It is to the clerical profession 
that we are indebted for one of the earliest and, in its day, one of 
the best of our mortality tables — the Northampton, the work of 
the Rev. Dr. Price. The cautious, actuary, in strengthening 
reserves against future liabilities, no doubt receives encouragement 
from the clergy when hearing them discourse upon the '' seven 
years of plenty and the seven years of famine." In this city, 
163 years ago, an eminent Doctor of Divinity conceived the idea 
of establishing a Fund for the Widows and Orphans of the 
Ministers of the Church and of the Professors in the IJniversities of 
Scotland. There being no actuaries in those days, as we now know 
them, this minister did his best by seeking the nearest help he 
could find in half an actuary — the Professor of Mathematics in 
the University of Edinburgh — who happened to be also a brother 
in the ministry. But even a Professor of Mathematics has his 
limitations, so he sought the other half of the actuary, and found 
him in the person of the Accountant to the City of Edinburgh, 
who was also Accountant to the Board of Excise for Scotland. 
These two set about making the necessary calculations, and 
reported to the enterprising Doctor of Divinity, who called in the 
Lord Provost of this city, of the day, to complete the quartette. 
As that Fund has had a successful and useful career of upwards 
of 160 years, and is in a more prosperous condition to-day than 
ever — thanks to the guidance of Fellows of this Faculty during 
the past half-century — we may safely say that the foundations 
were well and truly laid by these four gentlemen, though in the 
actuarial dark ages. We all know how close the medical pro- 
fession comes to the actuarial when we deal with the probabilities 
of human life. As is well known, the Carlisle table of mortality 
was the joint production of a physician and an actuary — an 
excellent table, still used occasionally, and one on which we 
look with veneration and respect. 

The legal profession, too, has been helpful to us, as we to it. 
That profession has much to do with intricate matters — entails 
and such like — which require the skilled assistance of the 
actuary. He would be a bold and foolish lawyer who would 
himself attempt to wander through the actuarial mazes of such 
problems. The College of Justice has already been referred to. 
We actuaries are always glad to appear, for a consideration, in the 
Court of Session to assist the learned Judges in arriving at wise 
and reliable decisions. We cannot get on without the bankers, 
nor can they get on without the actuary. In banking business, 
questions and interests arise which can only be safely dealt with 
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after they have passed through the actuarial mill. Their Widows' 
Funds, too, require the oversight and investigation of the 
actuary — indeed, their members ^ wont be happy till they get it." 

We are also much indebted to the mercantile community. 
Trade and commerce help the actuary, as he in turn strengthens 
in some measure the bases on which these rest. I am glad to 
see my old friend and schoolfellow, Mr. Grant, Master of the 
Merchant Ck>mpany, among our guests this evening. That ancient 
and honourable Corporation knows when it requires the services 
of an actuary, and knows also to come to the Faculty for such. 

We have also among our welcome guests several prominent 
Insurance Officials who have carved out useful niches for them- 
selves in the Insurance business — in its many and varied forms — 
untrammelled by the mysteries of the actuary's craft. But I 
need not enlarge. We are glad to see all our guests this evening, 
and we thank them for the honour they have done us by their 
presence here in this the time of our JubUee. 

In calling upon you to respond, as I know you will do most 
heartily, to this toast, I desire to associate it with our nearest 
relative — nearest in affinity and nearest in age — the Edinburgh 
Society of Accountants, as represented here by Mr. Carter, their 
President. 

Mr. Carter, in reply, said that this had indeed been a night 
of instruction, of welcome instruction, upon subjects which many 
of them thought they already knew something about until they 
now had discovered how little they really knew. Lord Ardwall 
had given them a very clear and intelligible definition of the word 
" Actuary," but he would ask Lord Ardwall to take it from him 
that his Lordship had not quite arrived at the proper definition. 
There was a better and a later one, one more understandable 
to the common mind, and one which, by its very utterance, was 
much more clear and not so complicated by technicalities. The 
" definition " was given in that very building and in this wise. A 
certain Edinburgh Society was holding a banquet there about 
fifteen months ago, and the man who should have announced the 
guests and called the toasts was, unfortunately, owing to illness, 
unable to attend. They got a substitute, however, at the last 
moment, and when the latter gentleman came, it was plain that 
whatever he knew about his own business he knew very little 
about official titles. He began reading the list, and the guests 
filed slowly into the room. In due time he read, "The 
President of the Faculty — of the Faculty," and then he came to 
a dead stop. Then, looking round in desperation, he called out, 
" The President of the Faculty of Aecurates I " (Laughter.) The 
guests all pressed forward to see who the distinguished President 
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of this unique Faculty was, but nobody moved. Presently a 
gentleman, accepting the situation, stepped into the room with 
considerable courage, and, at the same time, with becoming modesty. 
That gentleman was his (Mr. Carter's) good friend, their worthy 
Chairman, the President of the Faculty of Actuaries. So they 
would see that their President, by his presence of mind and 
prompt action, secured to them, in all time coming, the term 
"Accurate," a definition even more appropriate than his Lord- 
ship's. Mr. Carter then asked Mr. Hewat to accept, on behalf of 
the Society of Accountants, his grateful thanks for the very kind 
allusions he had made to the Society. He trusted the two bodies 
would always continue to work hand in hand, and to assist one 
another. In conclusion, he thanked the Faculty for the welcome 
they had given all their guests, and wished them, in the name of 
the latter, increased prosperity and continued good luck. 

Mr. Higham, at the Chairman's request, interpolated a toast 
conveying the thanks of the company to the Croupiers. He was, 
he said, a Southron who until then had not had the slightest idea 
what a croupier was. If the croupiers meant the Dinner Com- 
mittee, he thought they would all agree that their heartiest thanks 
were due to them. Nothing struck an Englishman more than the 
good fellowship which seemed to exist among Scottish gentlemen. 
He trusted the Faculty would long continue in prosperity not 
alone for their scientific attainments and their skill, but in the 
hope that they would from time to time invite poor Southrons to 
their hospitable board. 

Mr. M'Lauchlan, in responding, said it had always been a very 
great pleasure to him to do anything he could for the profession, 
and particularly for the Faculty. He could assure them that the 
Committee to whom the arrangements for that night were en- 
trusted, and their Secretary, Mr. Edgar, had given their best 
attention and thought to these, and he was sure if the company 
had enjoyed themselves, and if they were able to feel that their 
meeting that evening had been an adequate commemoration of the 
Jubilee of the Faculty, the Committee would feel amply repaid for 
their trouble. 

Mr. B. P. Hardy then gave the last toast, that of " the Chair- 
man." In doing so he asked them to place on record the feelings 
of respect and personal regard for that gentleman, which they 
^unanimously entertained, and by which the London brethren who 
were there that night were deeply impressed. It was unnecessary 
that he should enlarge upon the dignity and the grace with which 
Mr. Qunn had presided over that representative meeting of that 
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great profession of which, within that realm, he was the official 
head. It was in the view of them all eminently fitting that on 
such an occasion the profession should be represented in the Chair 
by the responsible chief officer of one of the Scottish Life Assur- 
ance Companies whose names stood as admitted types of British 
solidity, as bright examples of personal integrity in the unselfish 
administration of the high trusto committed to them. It was such 
men, men of character quite apart from professional skill, who 
had lifted the Faculty to the high position it now deservedly held, 
and who would ever maintain it in its sphere of honour and tran- 
scendent usefulness as the guardian and feeder of those cisterns of 
learning which it had so abundantly filled and placed at the free 
disposal of all. Mr. Hardy concluded by wishing the President 
long life and much happiness, a wish in which he was sure they 
all joined. 

The Chairman said he felt very much gratified by the way in 
which Mr. Hardy had proposed the toast. He could only thank 
them all for the kind way in which his efforts had been received. 
It was a great gratification to him that, in consequence of the 
accident of being President of the Faculty at that time, he had 
been privileged to fill such an important position, and he had to 
thank the Faculty for placing him there. Before he sat down he 
would like to thank his colleagues on the Dinner Committee for the 
labours they had gone through in carrying out the preparations, 
and especially he would re-echo the words of Mr. Higham with 
reference to Mr. M'Lauchlan for the unwearied trouble Mr. 
M'Lauchlan had taken and for all he had done for them. 

Music was played during dinner; Mr. Robert Burnett sang in 
the intervals between the toasts ; and Mr. Paulin, by request, gave 
a recitation of " The Annuity," Mr. George Outram's well-known 
production, referred to by Lord Ardwall. 

The following cable messages, in addition to that mentioned in 
the President's speech, were received in the course of the 
evening : — 

Frma New York. — " Council Actuarial Society in session extends 
heartiest congratulations. — Hunter, Secretary," 

From Magdeburg. — " Znm Jubelfeste Ihres 50-jahrigen Bestehens 
senden wir Ihnen unsere herzlichsten Gluckwiinsche in dankbarer 
Wurdigung der grossen Dienste welche die Fakultat in dieser' 
langen Zeit als bahnbrechende Fuhrerin unserer Wissenschaft 
geleistet hat. Mochten gleiche Erfolge und gleiche Ehren der 
Fakultat auch in aller Zukunft beschieden sein. Mochteu stets 
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die herzlichsten Beziehungen zwischen der gefeierten 
und nnserem Vereine obwalten. Mochte es uns vergdBiifrjj 
recht zahlreiche Ihrer hochverehrten Mitglieder zum 
Kongress fur VeTsicherangswissenschaft in unserer Beiehi 
stadt begriissen zu konnen. — Deutscher Verein far Yersichi 
wissenschafl : Dr. Haho, Vorsitzender/' 

"On the occasion of your Jubilee Festival we send y<m. 
heartiest good wishes in grateful appreciation of the great 
which the Faculty has rendered during this long period 
pioneer in our science. May continued success and 
honours attend the Faculty in the future. May the same 
relations between the Faculty and our Society be always maiol 
and may we have the privilege of welcoming very many of 
esteemed members at the Fifth Actuarial Congress in our 
— From the Oerroan Society for the Science of Insurance : 
Hahn, President." 

From BoUerdam, — '' Cordial congratulations, Holland SocieCgf 
Actuaries." 

Suitable replies to these kind messages were sent by the 
Secretary in the name of the Faculty. 
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Notes on Swnmation and InterpokUion, By AusTYN J. C. Fyfe, F.F. A. , 
of the Northern Asmrcmce Comp<my, Aberdeen, 

[Read before the Faculty, 12 March 1906.] 

One element underlying the whole theory of Life Contingencies 
is that of a Series. Thus in the Life Table we have a collection 
of the more usual and elementary functions, every column forming 
a series, and it will at once suggest itself that as soon as the 
actual calculation of any problem is faced, we must sooner or 
later arrive at a Series, and the solution of the problem will 
finally depend on our ability to deal with this Series. The same 
is obviously true of other branches of our Science, such as those 
derived from statistics of Sickness, of Marriage and of Issue, and, 
of course, in the purely algebraical theory of Compound Interest. 

Regarded in this light, the principle of a Series may be said to 
be the " bedrock " of the process, so far as the actual calculation is 
concerned — and it is not surprising, therefore, that Summation and 
Interpolation have received their full share of attention from 
contributors to actuarial literature. Indeed, Summation has been 
so much treated and discussed, directly or incidentally, that a 
paper on the subject at this stage may seem presumptuous, or, at 
best, somewhat out of date. 

VOL. in. F 
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It will be agreed, however, that the formulas which have been 
receiving this attention are those generally known as "Quad- 
rature" formulas, and the method is more fittingly termed 
"Integration" than Summation. This distinction between two 
different classes of formula should be borne carefully in mind. 
Summation, from its nature, purports a more exact result than 
Integration, being in fact more an algebraical operation, while 
Integration is primarily a geometrical problem. Summation 
refers to a series, Integration more to a curve. 

Taking Lubbock's formula as representative of the first of these 
classes, and Mr. Hardy's formulas as representative of the second, 
there can be no doubt that, having regard to the object in view 
(which is generally the evaluation of some complex benefit), the 
formulas of the latter class are far superior, developed as they 
have been to the utmost conciseness, and consequent facility of 
application, and it is needless to repeat their many advantages 
here. For this very reason, however, the natural tendency has 
been to discard the former class entirely, and there is a danger, 
for students especially, from this repeated reference to the more 
advanced formulas, hastily to throw aside the older formulas as 
cumbersome and obsolete. On this plea, therefore, it is hoped 
that the following remarks on Lubbock's formula may not be 
devoid of interest, whatever their practical value may be. 

My purpose is to show that the formula which we know by the 
name of Lubbock's, and which is due to the late Sir J. W. 
Lubbock, Bart., is the most general form of summation of a series 
of equidistant values, at whatever interval, in terms of successive 
finite differences, and in the symbolical form which we shall 
deduce, is of still wider application. In this paper I have made a 
somewhat extensive use of the method of Separation of Symbols, 
or Calculus of Operations as it has been called. As this method 
of proof does not seem to be too well known, it may be best, for 
the sake of completeness, to deduce the formula ah initio^ following 
De Morgan {Diff. Caic,^ p. 315) and Dr. Sprague (/. /. A., xviii., 
3»5). 

Let u^y UjfUi . . » Un^ihe terms of a series, and let the series be 
differenced in the usual way, Au^y A^i^o* etc., representing the 
successive orders of differences, the interval of differencing being 1, 
and let the series to be summed be denoted by Uq, Ui u^. . ., etc., 

— th of an interval apart, and let it be required to find the sum of 
m 

all terms from UqU) u i, both inclusive, mn terms in all. 

m 
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Then we have for the required sum 



»-i 



= [^l+(l + A)"«+(l + A)^+&c.+(l+A)"-m]te. 

— ^ Uo 

(l+A)Si-l 

= i — («»-«.) (1) 

(1+A)*-1 

The fraction may now be expanded in aacending powen of A, 
either by actual division, or by recourse to the coefficients in the 

expansion of . — -, originally given by De Morgan, and in- 

corporated by Mr. King in Part II. of the Text Book. This gives 
for the required sum : — 

— A— — 

m m 

[1 , m— 1 w* — 1 .to' — l.j 
"*A+-2 iM^+-2i^^ 

(OT'-l)(19m'-l)^, . - "), . ,-, 

" ?&? ^A'+&c.J(«„-i«,) . . (2) 

To put a value on the first term, put m=l in the equation and we 
have 

and substituting this in (2), we obtain 






1 9 1 

=m(M,4-tj,+«,+&c.+M„_,)+^^(t*„-M,)-^^(A««-A«o) 

+ W^^'*-- AX)- <"''"yjy~^ \.AX-AX)+&c. (3) 

This is the formula in its usual and familiar shape. But before 
proceeding further I think it will be well to make a slight 
modification. The series to be summed has been referred to an 
original series u^, t^i, tf* . . . Un.i, at "unit " intervals apart, and in 
the aggregate containing n units of value, while the series to be 
summed contains mn units of value. To bring the required sum, 
therefore, into line with the original series as it were, and also for 
a better comparison with other and analogous formulas (as will 
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afterwards appear), we must multiply every term by — , and so 
obtain from equation (3) 

•w. 1 
= (tt,+tt,+tt,+&C,+tt„_,)+ Om"^""""'^ 

• . - <--',)g--'> (.-.-v.) 

+&C (4) 

It is to the symbolical form of this formula, howerer, that I wish 
to call attention. Let us write 

2— to denote (i»o+«i+t4|+&c.+itn_i) 

and 2!l!^ to denote -(^o+«ji^+tt£+&c.+tt^ j^) 
then from equations (1) and (3) we write at once 

^-=^ ^— K-«.) ... (5) 

"' "*(l+A)Si-l 

or, since «»— «• = {(1 + A )"— 1 }». 

^„^jl+^l_^^ ^^^ 

^[(l + A)"*-!] 
But, when m^\ this becomes 

^Jl±^.u. (7) 

Whence we have, from these last two equations 

2r= — ^-T— 2.-, (8) 

A glance at this equation suggests at once the analogy of the 
formulas for amounts and present values of annuities-certain, 
namely 

Mm)_ \ * 

m[(l+i)^-l] •^^'"> 

m[(i+t)^«-i] •^^'^> 

and I think this analogy is worth a little examination. 
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We know that in these two formulas the fraction on the right 
is a fiuior^ the application of which will convert the ordinary 
annuity into one payable m times a year, always under the opera- 
tion of the same effective rate of interest. But we may otherwise 
describe this factor as one which will give the sum of a series of 
'' fftthly " values (mn in number but of total vahie n) in terms of a 
series of <*unit" values. 

So now in an exactly analogous way we may regard the function 

as an operator^ which if applied to the ordinary series of " unit " 
values Z^Ti will give instead the sum of a series of mthly values {mn 
in number, but of total value n) ; or otherwise : — the effect of this 
operator is 

(1) to interpose (m— 1) terms between each of the terms of the 

original series, thus subdividing each interval into m parts 

(2) to multiply the whole series so obtained by — 

all in place of the original sum ^^. 

Let us carry the analogy a little further. In the case of the 
annuity, the result (whether amount or present value) will be 
determined by the value of the factor i/j(m)i which will in turn 
vary according to the value of m. Now as m varies from 1 to od, 
i(m) varies from t to log,(l +0>* ^^^ ^^® annuity will vary from a- 

So now again, taking the symbolical formula 

•I Z i -^^1 

m[(l + A)--l] 
we may say that as m varies from 1 to od the form of the denomi- 
nator will vary from ^ to log«(l-}- A)) and the resulting sum 2vt 
will vary from 2—, to 

L mm ^-^Jm 



that is from 2^, to fUs^x- 



That this is true may be shown by taking as examples the two 
extreme cases. 

* The limit, when m U infinite, of m [(1 + xy* - 1] is log«(l + x). See also 
InHiMe o/Actuariett Text Book, Part I. (New Edition.) Gh. I. Art. 10. 
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(I) If m= 1 we have as before 

v'»-<l±A)!nl« - O+A)"- !,, 

^~(l + A)-l"* A "• 

or expanding the right hand side 

« , n(n— 1) . ., , n(n— l)(n— 2) . « . , /o\ 

2;ri=^^o+' ^ 12 A^o+^ [^^ -^A t*o+ ... (9) 



which is a familiar elementary formula. 

[See TeoA Book IL, p. 464.] 
This may also be written 

*' ^ A A ^ ' 

which is recognised at once as a fundamental formula, and which 
also furnishes a definition of the symbol S = A~\ 
(2) If m=oo we have 

x^tn=«^Ti or 



rua4^ = M„=, r 1 |. 

J^ L«i[(i + A)"*-l]J 

iog,(i+A) ^^^^ 

A* A» A4 K - Wo) 



+ 



3 4 



. • • 



V ■ 1 / \ 1 / A A" A" A* . \, , 

= 2s+y(«»-w,)-Y2^A-y+3— j-+ . . .j(«»-»».) 

+7^(a'— |-A*+ . . .)(«„-«.)-&c. 

now(a-4:+a'_a:+...)^=^^ . 

\ is o 4 /ax I approximately, see 

and (a'-|a*+ . . .)«»=^Jj' P^* »^- "• PP- *^3-4 

SO that the last equation may be written 

jo^ "^2^^ "^'^ 12Ua: dx)^720\dx' dx' ) ^'^' 

. . . (13) 
which is one of Woolhouse's formulas. 

I propose to use the sjnnbol 8(wt) to represent w[(l+ A)»»— 1], 

in the same way that j^m) stands for m[(l+t)m— 1], This matter 
of the analogy between 8(,») and j\„t) I shall return to later oa, 
but meanwhile we may regard B(^) as the "wthly difference," or 



TRANSACTIONS 



OF THE 



FACULTY OF ACTUARIES. 



Vol. III.— Part III. 



No. 27. 



Notes on Summation and Interpolation. 
By Austyn J. C. Fyfe, F.F.A. 

Abstract of Discussion thereon. 
Actuarial Note. 



.■. 



LONDON; 

CHARLES & EDWIN LAYTON, 

FARRINGDON STREET. 

1906. 



[Entered at Stationers* Hall.] 



72 Notes on Summation and Interpolation 

Nowao=l and 6_ 1 = 1 



a.=tvi=^ 6.^ 



12m» 



_/(<-l)(<-2)(<-3) . (m'-l)(19m'- l) 

a. 2| " •" miS* 

Whence, substituting these values in the expansion, multiplying 
out, and remembering that A~'=St A°=l, etc., we hare, after 
reduction : — 

+{i^'+Ks-')+Be-')a-^')}<^-«- -•"•> <"> 

taken as far as second differences. 

So long ago as the year 1869, in /. /. A.^ xy, 95, Mr. Woolhouse 
gave a formula for the summation of the same series but taken to 
infinity, and in terms of ciOfidvmm& values and successive differential 
coefficients, in place of ordinary values and finite differences. His 
formula (with the notation modified and the upper limit of 
summation being n in place of ao ) is as follows : — 

It is easy to show that these two formulas are interchangeable. 
We have only to put in the last formula for | u^^ its equivalent 

as found in formula (13) and 

for ^ write A-jA'+iA' 

^ ,, A'- A' 



A • 



d' 
(I 

and our formula No. 17 will be reproduced. 

It seems almost necessary to state that the Finite Difference 
formula (17) was arrived at quite independently, in the manner 
shown; but it is obvious that it might have been got from 
Woolhouse's by simply making these substitutions. Reference 
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to Woolhoufle's paper, however, will show that his method of 
proof is entirely different from the present. 



APPLICATIONS. 

It now remains to show the application of these formulas to 
the actual calculation of benefits, and for the sake of illustration it 
will be sufficient to take the case of the single-life annuity as 
representative. Here it may be remarked that in the examples 
used in this connection a somewhat undue prominence has been 
given to the whok-Kfe benefit^ with the result that when temporary 
annuities are taken up^ the formulas seem to acquire a formidable 
appearance, and this more especially when any irregularity 
presents itself, as for instance when payments are made fractionally, 
or are deferred. From the greatly increased number of JEndow- 
ment Assurances, however, and the consequent importance of 
their valuation, the temporary annuity has become a function 
hardly less important than the whole-life annuity, and a thorough 
familiarity with expressions for the valuation factors is an evident 
necessity. In the following examples, therefore, I have worked 
mainly on temporary annuities. 

Starting with our formula (17) we have in this case 

2;^=a^xD.=N«, 

A (Wo-ttn)= A Da.- A D«.+«, 

&c. &c. 

Whence 

«l^t:i=^»:-(^+<)(D.-D«+„) 
or, dividing by Da? 

s.-.w-(!^+')a-A) 



a.<' 
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If in this last equation we put m=l and take only, the first two 
terms, we have 

f|a«s^=a«i+(l-0(l-nB;») 
=a^,+(l-/)(a^-a^,) 

=to«5+(l-<)a^ (21) 

This is a convenient approximation and one commonly used. It 
will be seen from (19) that the error arising from its use may be 
measured by 

subsequent terms being insignificant. 

Another annuity frequently required in practice is the catUimums 
temporary awMiUy a^. 
Here we simply put m=oo and /=0 in the formula and 

««-=a„,+i(l-»E,)+TV(^^^^^^^") .... (22) 

So that the third term being generally very small we may safely 
write 

a;r^i=K<**iJ+a«l)ori(l+^x:n::ii+ax«-i) (23) 

An alternative formula to the last is obtained by Mr. Woolhouse's 
thus 

a«=a»,+Kl-«E.)-T^f[/^+S-^^^^^gf^^]-&c. (24) 

The annuity represented by tlai'^j^ is the most general expression 
for an annuity on a single life, and by assigning particular values 
to if m, and n, almost every case may be met. It is needless to 
detail examples here ; the scope of the formula is evident. An 
expression is given in the Text Book, ch. ix. equation 27, for ifa^ ; 

but it is now seen that this is merely a particular case of our 
formula (20) when f7» = l, w=oo , and -- is written for t 

A rather curious case is that where m is fractional, or less than 1. 
As an example of this we may find the value of a bonus of £\ 7o 
per annum declared quinquennially, on a life aged 60. Let the 
next declaration fall to be made 3 three years hence. Then we 
have only to take formula (17) and put m=^ ^=3, and 71=00, 
and using the Text Book Graduation of the H^ Table at 4^ per 
cent, interest we have, for the value of the quinquennial bonus 

^.[M..+Me8+M„+ . . .] , 
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=^{2M„-[-2+3]M.,+[-2+|(6-3)]AM..} 
=J-[E..-M..+C„] 



'•0 

=^27683-2370+119-7] 

=25913-5-0., 
=60058. 
Actual summation of the series on the left gives 25915-^D.q. 

INTBRPOLATION. 

A table of the amount of £\ at the end of 1, 2, 3 ... n years, 
that is a table of (l-|-t)** at rate of interest t, is formed by 
continuous multiplication by (1+i), % b^ing the rate of increment 
of each value over the preceding. And if it were desired to divide 
each of these intervals into m parts, thus giving a table of amounts 
at the end of each mth part of a year, then always assuming an 
effective rate of interest i, our factor for continuous multiplication 

would be (1 +'^ J, where /(TO) =H(^ +*)"*"" ^]» ^'^ ^^ ^^ incre- 
ment of each successive value being j^m-^lvHt corresponding to a 
yearly ratejcm). 

Now if we have a series of terms u, i», . . . tin the problem of 
subdividing each interval into m parts, interpolating m—l terms 
between each consecutive pair, is precisely analogous to this. We 
have seen that regarded an an openUion on the iwn of a series, the 

function A/8(M), or ^ will give us the sum of a series 

i4(l-hA)^-l] 
subdivided into mthly intervals, or the sum of the original series 
together with that of the interpolated terms. If, then, a process of 
interpolatioa is included, why not make direct use of the same 
function of operation, viz. $(,»), and construct the series by con- 
tinuous application of this operator, in the same way as would be 

done in a table of (1 +i)^ t 

The method generally followed to get the series subdivided, is 
to find the "subdivided differences," by forming a series of 
equations expressing Ux in terms of u^ and its differences Au,, A'^^ 
etc., then by differencing out the series of equations so obtained, 
the subdivided differences are ready to hand. My point is, how- 
ever, that these required "subdivided differences" are nothing 

more nor less than the successive powers of f J^? W^, For by 
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actual expansion it may be found (stopping at fourth differences) 
that 



(^)i*p=[(l+A)=-lK 



[m 2 'm»"*" 6 '--• 



6m'--ll tn'+6ffl-l A*- 
24 



Jf»-1 An 



(?g))X=[(l+A)i-l]X 



rA* , ,,A« 



A* , llm»-18m+7 A* 



12 



An 
— K 



__rA'_ 37?i-3 A^ 
Lw' 2 ' m' 



=m^«- 



M25) 



So far there is nothing new. The method of obtaining the sub- 
divided differences though more direct, simply bringing us back 
to the usual method — fully described in the Text Book, Part ii., 
pp. 44M43. 

But this process of expanding y^) bas suggested a slight 

modification, which gives the same results, from somewhat simpler 
expressions. 
We notice that 



= [(1 + A)«-1K 
=[(l+A)^-2(l + A)i^+l>o 
= [(1 + A)«-3(1 + A)5i 

+3(1+ A )«-!>• 

=[(1+A)«-4(1+A)i 

+6(1+A)^-4(1+A)«+1K 
But instead of using 5*tio we may use S'i» ^ 

fix „ ^^u T 



fix =Vi*2tii+tto 

h*U^ = tt, — 3«^+ 3t4i^— llo 

fi*Uo = 1*4 — 4tft + 6i», — 4ui +t*o 



19 



f» 



9» 



91 



8««, 



>> 



8*tt 



t_ 

m 

• In future I write « for *^\ 

m 
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and so obtain 

Mm » 






=[(l + A)ii-2+(l+A)"~ 

=[(l+A)^-3(l+A)~+3 

-(1+Ar~>. 

= [(l+A)~-4(l+A)^+6 

-4(l + A)"~+(l + A)"i^>, 



from which it may be seen that the powers of A tend to range more 
symmetrically round the central term %^ and the expansions will 
involve somewhat simpler co-efSdents. 

Thus we have, expanding, after reduction : — 



A» l + lli»« AH 



-i \jm^ 12 S?J** 

8V ,= 



A* 



(26) 



It will be allowed that these coefficients are simpler than those 
of the usual differences Vu^ S'Uq, and ^w« (see p. 76) I have only 
carried the work out as far as 4th differences, but it will be found 
that even to 5th differences the formulas are simpler. 

As examples, to subdivide the intervals into 6 parts (i.e. 111= 5) 

Stt, = .2Atto - •08A«tt^+ .048A»tf, • .0336A*tt/ 
8«it 1= .04AX-04AX+-0368AX 

8*tt ,= -OOSAV—OlOeAX 



««t» ,= 



•001 6AV 



(27) 



and to subdivide the intervals into 10 parts (i.e. m=10) 
Si*o = 1 At*, - .045A«tt, + .0285AX - .0206625AX 
SV ,= .OlAX— 01AX+.009175AX 



8*tt a = 



.001 AX -.002583 AX 
•OOOIAV 



i» 



(28) 



In applying this method, of course, we must bear in mind that 
these differences are not the " leading differences " of the series, 
with which we are familiar, but are the differences of 

J<tH ^- 1 » w _ ? I and ?i. j_ respectively. 



78 Notes on Summation and Interpolation 

A numerical example will make this clear; and for the sake of 
comparison we may take the same example as in the Text Book n, 
p. 446. 

Having given 

log j9,o=T-9969724l to complete the series by interpolating 
' log J'so =1-9964260 1 all the intervening values from 
logi?4«=T-9959051 j logj?,o to logi^so- 
log;?.Q=T.9943048J 

Here we have 

1*0= T.9969724 

A Mo=— -0006464 

^%=+ .0000255 

AX=- -0011049. 
Whence, applying the above formulas and treating S' as constant 

hio =--0000872770 

8*«_-L = + -00001 13040 

m 

5»u_i.= -0000011049 

and the following shows the work, the figures under the heavy 
line representing the interpolated values : — 



«• 


S' 


S 


u 






-11049 


+ 113040 


-872770 


+9969724000 


=log;?,o 






101991 


«*• 




90942 


770779 


9968851230 


=logl?„ 


«!.» 


» 


79893 


679837 


9968080451 


=Iogi?„ 


tfl/m 




68844 


599944 


9967400614 


=logl?„ 


««/» 




57795 


531100 


9966800670 


=log|?,4 


W4/m 


' 


46746 


473305 


9966269570 


=logi?„ 


tt».m 




35697 


426559 


9965796265 


=logj?„ 


tt.w 




24648 


390862 


9965369706 


=logl?tr 


«7.m 




13599 


•366214 


9964978844 


=log;?a. 


tt«m 






352615 


9964612630 


=logi>„ 


Urm 








9964260015 


=logi?,o 


Ui 



In closing, I feel that some apology is needed for bringing for- 



Notes on Summation and Interpolation 79 

ward a paper so fragmentary, and containing at the best so little 
of any practical value. The truth is, however, that the paper 
was originally intended merely as a Note for the Tra/nsadums. 
It had its origin in an attempt to find a general formula for the 
annuity (|a]^, or rather the sum of the series underlying it; and it 
was thought that the symbolical method of proof, by expansion of 
the formula No. 16, might be of some interest. I am convinced 
that by the use of the symbolical method some further develop- 
ments may still be made on the standard processes of dealing with 
Series. 



DISCUSSION. 

The paper having been read, in Mr. Fyfe's absence, by the Secretary, 
Mr. £dw, — 

Mr. y TVTAN Mark said — The paper Lb a welcome contribution to the 
Transactions as showing in a concrete shape the general expression from 
which so many formulas in the Text Book are derived. Students especiaUy 
wOl benefit firom Mr. Fyfe's work, and they would perhaps hare been even 
better pleased had he dealt more fully with the method — Separation of 
Symbols — he has employed. My experience has been that the Text Book, 
while giving most complete solutions for the various benefits, does not put 
the work in such a way that the average student actually grasps the main 
idea imdOTlying them ; but a study of this paper, after a preliminary read- 
ing of the Text Book, should give a good grounding of tne actual mathe- 
matical work iuYolved in the uieory of Li& Ck)ntingencie8. I fear I have 
little to say on the subject of the paper, except to mention that some time 
ago I investigated the error involved m using Oj^ + l-taa the value of i^ 
and when li£-. Fyfe thought of undertaking a paper for us I was glad he 
adopted a sug^tion which I suppose was the origin of this paper. An 
interesting pomt in connection with the error involved in the approxima- 
tion is that it varies according to t and attains a maximum and then 
diminishes. Taking Mr. Fyfe's expression — given after formula (21) — 
and difierentiatinff it with respect to ^ it will be found to attain a 
maximum value when t=*5 — that is to say, under no circumstances does 
the error, in the case of a yearly annuity, exceed 

1 AD,-AI),^, 

8 D. • 

Mr. 0. 0. NiCHOLL, — Mr. Fyfe's paper is undoubtedly an interesting 
example of the method of Separation of Symbols, and forms a useful sup- 
plement to Chapters XXII and XXIII of the Text Book. The Calculus 
of Operations is not, as a rule, gone into very extensively by young students, 
and, as the paper is of special interest to them, it would perhaps have been 
well if Mr. Fyfe had given something more by way of explanation of 
the method, as it is oulv just touched upon in the Text Book, and people 
who are not familiar with it may be excused for regarding it with a certain 
amount of suspicion. The principle on which it is based, so far as the 
Calculus of Finite Differences is concerned, may be stated as follows : — 
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Any direct function of A^g and constant quantities may be transformed as 
if AjB were itself a quantity, and the result, on being interpreted according 
to the definitions of the symbols, will be found to be correct. Constant 
tenns and factors therefore retain their character throughout^ but the 
index of the symbol of operation, which is treated in the course of the 
tmnsformations as indicating the power to which the fictitious quantity A^ 
is to be raised, is taken in ^e final result as showing the extent to which 
the operation ia to be performed. But it should be caifefully noted that, 
although for the purpose of our operations we may treat i^ as following 
the Distributive and the Index laws, it can only be taken as following the 
Commutative law so fiir as constants are concerned. Thus, for instance, 
A^)<^(») is not, except in special cases, the same as /(n) A0(n). 

Turning to another portion of the paper we may note that the error 
mvolved in finding the value of a deferred annuity by interpolating 
to first difierences is very small In the general case of the mtMy 

annuity payable for n years and deferred % years ^supposing t<— ), the 

maximum absolute error occurs when t = —. when it amounts to 

2m 



2m« + l LD^- ^D^^ 



24m> 



D. 



S neglecting second and higher difference of P, 



The following short note shows the ^pvrwnlaugt error, as distinct fipom the 
absolute error, arising from the use of the usual approximation to the 
value of the deferred yearly annuity, and is based on the H* 3 per cent 
vihdt of hfe annuity table. 



Age. 


Value of t for which 
percentage error U 
amaxfmuin 


20 


•606 


30 


•506 


40 


•507 


60 


•609 


60 


•612 


70 


•517 



Maximum error 
per cent. 



80 
90 



•629 
•656 




The error is a positive one, and therefore leads us to over-estimate our 
assets in a valuation, but would hardly be worth while taking into account 
even at the oldest ages, unless we were dealing with a case where m was 
fractional. In such a case the error might acquire considerable dimensions 
at an advanced age. In the case of the deterred (mporary annuity, an 
investigation of the expression for the percentage error shows that it will, 
generally speaking, be less than in the case of the cori-esponding whole life 
annuity. 
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Dr. Buchanan. — Mr. Pyfe's paper is of a very technical nature, but 
students will no doubt find old and familiar formulae raesented in 
ways which had not occurred to them before. He has distinguished 
between two groups of summation formulsBy of which Lubbock's and Hardy's 
may be taken as uie types ; and has referred to the former as belon^ng to 
the older class. So feur as their application to life continsrencies is con- 
cerned that is no doubt- correct ; but the other group are reaUy much older 
than Lubbock's formula. The method of expressing the area of a curve in 
terms of equidistant ordinates is due to Newton and Cotes, and some of 
the oldest of this class of formulae date back to the beginning of the eigh- 
teenth century. Woolhouse's formula too, or as it should more correctly 
be called the Euler-Maclaurin summation formula, also belongs to the 
eighteenth century; and it has been shown that practically afl the best 
known quadrature formulae inyolving equidistant terms can be derived 
from it, so that it is both older and of greater generality than Lubbock's. 
Its relation to Lubbock's formula had long been known ; but it is instruc- 
tive to have the student's attention drawn to it in this waj. An integral 
is the limit of a summation, and the method employed m the paper of 
deriving the one formula from the other is an example of the Newtonian 
method of integration — of taking the sum of a finite number of terms and 
then passing to the limit by making the number infinite. It may be 
pointed out, however, that the transformation could be more easily effected 
oy starting with formula (4), making m infinite, and then expressing the 
differences in terms of differential coefficients. Formula (8) too could be 
derived at once from (1) without any of the intermediate steps by the self- 
evident substitution of A2-;r| for i^n^^ There is a danger in these 
svmbolical methods that operators should come to be regarded as 
algebraical symbols of quantity. The chief interest of the paper centres in 
the application of Lubbock's formula to the calculation of deferred benefits ; 
and it is useful to have a general expression for a deferred temporary 
annuity payable m times a year. Mr. Fyfe's principal formula (17) is, for 
purposes of calculation, open to the same objection as Lubbock's, to which 
Dr. Sprague drew attention many years ago, viz. : that it involves difier- 
ences of %^ which requires a knowledge of terms following u^. The point is 
not of great practical importance ; but it is possible to express formula (17) 
in terms of difrerences which depend only on tio? ^d • • • '^n) ^^^ ^^^ trans- 
formation might be suggested as an exercise for students. In the example 
worked out at the end of the paper the results agree with those of the Text 
Book, because the interpolation is in each case carried to third differences, 
which are supposed to be constant. That is as close an approximation as 
any one would wish ; but there does not seem to be any shortening of the 
work. The mode of arriving at the mthly differences is shorter than that 
given in the Text Book ; but the method has probably suggested itself 
before to many of those present. The symbolical method of treating differ- 
ence questions is a very powerful one, and has recently been extensively 
used to develop the theory of central differences as distinct from the theory 
of advancing differences : but the meaning of the Operators should never be 
lost sight of, for without clear ideas of their nature the manipulation of 
symbols of operation is apt to lead to distrust of the results obtamed. 

Dr. A. E. Sprague. — Mr. Fyfe has no need to apologise for his paper. 
It puts the matters dealt with in a fresh light and advances our know- 
ledge of the subject. I do not, however, agree with him when he says 
that Summation purports a more exact result than Integration. In both 
cases the theory is mathematically accurate, and in practice numerical 
results can be obtained to as close a degree of approximation as may be 

VOL. III. O 



82 Notes on Summation and Interpolation 

desired. Mr. Fyfe speaks of formula (8) as analogous to the two formulas 
immediately foUowiDg, but the connection is closer than mere analogj. 
The amount of an annuity-certain can be expressed as the sum of a series 
whose general term u« is of the form (1 + %f. Hence 

Aii» =( 1 + ♦)»+»- (1 + 1)» = t(l +♦)«=♦«, or symbolically 2i = i. 
Therefore if formiila (8) be applied to find the amount of such an annuity, 
the result will be got simply by substituting i for ^ that is to say, the 
second formula is a particular case of the first. The same holds for the 
present value of the annuity, since this is equal to the amount of the 
annuity multiplied by v", which is independent of x^ and is therefore con- 
stant so &r as A is concerned. Personally I have found the paper most 
interesting. In particular, the deduction of Lubbock's formula by Separa- 
tion of Symbols has aJways seemed to me preferable to the demonstration 
in the Text Book, which is to my mind more complicated and difficult to 
follow. 

The Prbsident expressed his sense of the value of the paper as an 
assistance to students, and as su^resting interesting methods of dealing 
with the development of actuariS^ formulae. On ms motion a hearty 
vote of thanks was accorded to Mr. Fyfe for his paper. 

Mr. Ftfb's reply. — I should like to thank the various speakers for 
their remarks on my paper, which I have read with mucn interest. 
Mr. Nicholl and Dr. Buchanan have referred to the caution neces- 
sary in manipulating Symbols of Operation. The scope of the paper 
did not involve, to any great extent, the direct use of Operators as 
such, beyond the more usual symbols belonging to the (3alculu8 of 
Finite Differences ; otherwise it would have been necessarjr, as Mr. Nicholl 
says, to have given some explanation. The general question is as intricate 
as the method is powerful, especially when considering its limitations. 
But Mr. NichoU's remarks on the subject are very clear. With r^ard to 
the transformation of Lubbock's formula into Woolhouse's, it is true that, 
as Dr. Buchanan says, it could be more easily efiected in the way he 
describes. But the object I had in view was to lay more stress on the 
generality of the Symbolical method, by transforming the symbols them- 
selves, as in formula (11), rather than the derived expansion. Indeed it is 
by this process alone that so many transformations may be made upon 
series, such, for instance, as the expression to which he refers as preferable 
to formula (17), which may be obtained by transforming expression (16). 



Thereafter the Secretary read a short paper submitted by Mr. 
Geo. C. M'Laren, P.F.A., of the South African Mutual Life 
Assurance Society, Cape Town, on the results of A Qrottp 
Valuation of Joint Life Policies, in which the policies were 
grouped for valuation according to their duration, the average ages 
for each group being based upon the average premium payable. 
A vote of thanks was accorded to Mr. McLaren for his paper. 



ACTUARIAL NOTE. 

On a General Expression embracing LMod^s and Woolhouse*s 
SmmaHan Formulas, By John Oovan, F.F.A. 

It has been shown that Woolhouse's formula may be derived 
from Lubbock's and vice versa, but it would seem to have escaped 
notice that both are cases of a more general equation, viz. : — 

+&C (1) 

where A stands for the operation of differencing for interval fi. 
Mr. Fyfe's ingenious paper affords a convenient means of verifica- 
tion. Give to h the value — and to n the value 1, and we have 

m 

his equation (4) or Lubbock's formula. Give to h the value 1 

and diminish n indefinitely, in which case A becomes n^-, then 

ax 

transpose, and we have his equation (13), which is Woolhouse's 

formula. It may be well to show the latter operation step by step. 

Thus, n(u^+Un+&c.+Ux^n) becomes the integral y^Warfa?. The 

second term presents no difficulty. Write the third term in the 

the form -^^fA^^-^^^ai^d it is seento be -Sfr'-^Y 

12\n ' n J I2\dx dxj' 

Write the fourth term __ ( A.!* — ^h^p ) and substitute -r-, for 

24V71* • n* / aP 

At 

=^ when the term is seen to vanish : and so on. 

Again, writing 2n for h and for n we obtain the first of the 
formulas given in the Text Book under the name of Mr. G. F. 
Hardy (No. 30). To follow the artifices by which Mr. Hardy 
arrives at the particular form there exhibited, we have simply to 
shift the origin (say by writing x—n for the variable x), deduct 
nu_n from both sides of the equation, and then express the 
functions of — n in terms of the functions of 0. 
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This compendious rule is only one of a large number 
either cases of, or immediately derivable from, the fun< 
equation 

where n is the interval involved in the operation of diffei 
The proof is familiar. Similarly, where h is the intervj 
stands for the operation, we have 

From these two equations, eliminating 2, we get 

and generally, 8^=|(1 + A)*— 1[ 

When r is integral and positive, and A and n appreciable qi 
this last is the formula which enables us to supply val 
interval A in a series given at intervals of n. If r is a 
integer, h infinitesimal and n appreciable, division by h? 

the r^ differential coefficient — say {-log«(l+ A)} in tei 

the differences for interval n, whence it is easy to get it in 
of values of the function. 

If now r be given the value — 1 we have 

(1+A)"=-1 

Here 5~^%, as is shown in Mr. Fyfe's paper, signifies St 
interval A, and, expanding the right hand expression (si 
Book IL^ pp. 432-3), we at once obtain the equation given 
as embracing the Summation formulas. 
Again, reverting to the fundamental equation (2) and 

(d\- x-** 

Maclaurin's modification of Taylor's Theorem in symbolic foi 
To show how it is that the alternate coefficients in Wool! 
expansion vanish (commencing with the fourth), take the expi 
for it corresponding to the right-hand side of equation (i] 

{e «'«— l)"*ttst, say («**—!)"*%. Let /(a) stand for(^— 1) 
will be found that /(a)4-/(— a)=— 1 ; so that if we expani 
in powers of a, we must get a series such that when the all 
signs are changed and the resulting series added to the orij 
all the coefficients in the sum from the first power upwards, vi 
This can only be if the coefficients of the even powers of 
the expansion of /(a) are all zero. 
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Notes on Recent Legal Decisions relating to Life Assurance, 
By John L. Wark, M.A., LL.B., Advocate. 

[Read before the Faculty, 4th June 1906.] 

In 1893 Mr. William Harvey delivered to the Actuarial Society 
of Edinburgh a paper on '' Misrepresentation and Concealment 
as affecting policies of Insurance/' ^ and in the following year a 
series of ** Lectures on Insurance Law."^ I have no desire to 
trench upon the ground covered in these lectures, but what I now 
propose is to supplement them by putting before you, briefly, the 
results of the more important decisions relating to life assurance 
whicb have occurred in the English and Scottish Courts since 
these lectures were delivered. In dealing with the decisions I 
propose to follow the order of treatment adopted by Mr. Harvey, 
and I shall endeavour, also following him, to notice the American 
cases, and to indicate how far these are likely to be useful as 
authorities in our law.' The subject of Trust and Settlement 
Policies has been separately dealt with by Mr. Constable in his 
paper on " The Married Women's Policies of Assurance (Scotland) 
Act, 1 880 " ; ^ but there are a number of decisions since that paper 
was delivered which also I think it right to bring under your notice. 

I. Misrepresentation and Concealment. 

(a) Wan*antij and Representation. — The recent cases in this 
connection have mostly turned on the question of whether state- 
ments made by an assured in answer to questions contained in 
the application for the policy amounted to warranties, or were 
merely representations as to the truth of the facts contained in 
them. The difference between a warranty and a representation 

» Transactums of the Actuarial Society of Edinburgh ^ vol. iii. p. 117. 

2 Ibid. p. 267. 

' American decisions an» indicated by the abbreviated titles of tlit* Reports, viz., 
"U.S." for Otto's Supreme Court Reports, and "Am. St. R." for the American 
.State Reports. ^ Jbid. p. 341. 
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has been very well put in an American case : " A representation 
is clearly distinguishable from a warranty. The former is part of 
the proceedings which propose a contract. The latter is part of 
the completed contract. The falsity of the former may render 
the contract voidable for fraud, but a non-compliance with the 
latter is an express breach of the contract." ^ Fraud includes at 
common law such misrepresentation, although innocent, as has 
materially induced the contract. But the language of modern 
policies almost invariably excludes the right to challenge a mere 
representation — not amounting to a warranty — except on the 
ground of fraud. 

In determining whether a statement in the proposal or the policy 
is a warranty or merely a representation, the whole terms of the 
documents must be considered, and if it appears from the whole 
that the statement was not intended as a warranty it will not be 
so construed.* The mere use of the word " warrant " will not of 
itself decide the question. The court will '' look at the business 
of the matter " * to ascertain the real intention of parties. On the 
other hand the use of that word is an element which the coart 
will consider in determining the intention of parties.^ In the 
case of HarnJbrough the proposal contained the following declara- 
tion : '' I agree that all the foregoing statements and answers, as 
well as those that I make to the Company's examiner in continua- 
tion of this application, are by me warranted to be true and are 
offered to the Company as a consideration of the contract, which 
I hereby agree to accept as issued by the Company in conformity 
with this application." A provisional ])olicy was issued in con- 
sideration of the application, which was thereby made part of the 
contract. The clause above narrated was construed by the Court 
of Appeal as a warranty that the statements in the proposal were 
accurate, and a condition that if any of them were untrue in fact 
the policy should not be enforceable. 

(6) Extent of Warranty, — It was not necessary in that case to 
decide whether the warranty extended to statements made in 
answer to the medical examiner of the Insurance Company as well 
as to those in the proposal. This question came up sharply for 
decision in the subsequent case of Delahaye v. The British 
Empire Mutual Life Assurance Company} The policy in that 
case recited that the assured had delivered to the Company a pro- 
posal and declaration, and agreed that these should be the basis 

1 Wheat(m v. The North British Insurance Company (1888), 9 Am. St. R. 216. 

2 National Bank v. Union Insurance CwMpawy (1891), 22 Am. St. R. ^4; Pkcenix 
Life Insurance Gompany v. Raddin (1887), 120 U.S. 183. 

« Barnard v. Faber, L.R. (1893), 1 Q.B. 840, p. Mr. Justice A. L. Smith. 
< Ha^nbrough v. The Mutual Life Insurance Company of Neto York (1895), 72 Law 
Times Reportn, 140, p. Lord Justice Lopes. 
8 (1897), 13 Times Law Reports, 245. 
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of the contract between him and the Company. In the proposal 
the assured answered in the negative the question whether he bad 
ever suffered from any serious illness or disease tending to shorten 
life, and made the following declaration : " I do hereby declare 
that I am at present in good health and that I am not, to the 
best of my knowledge, the subject of any disease tending to make 
assurance more than usually hazardous; and I agree that this 
declaration shall be the basis of the contract between me and the 
Company, and that if any untrue statement be made therein or in 
the answers to the questions put by the Company's medical 
examiner in reference to this proposal, all sums paid to the 
Company on account of this assurance shall be forfeited, and 
any policy granted hereon shall be null and void." On December 
13th, 1895, the applicant was examined by the Company's doctor. 
The doctor put to him the question, " Have you ever suffered 
from indigestion or jaundice 1 " to which he answered ** No." He 
died in February 1896. At the trial evidence was given on 
behalf of the defendants that the assured had had an attack of 
jaundice in February 1893. The jury found that the answers 
in the proposal and to the doctor were not untrue to the know- 
ledge of the assured. In an application for a new trial, the 
Court of Appeal held that any warranty given by the assured 
did not extend beyond the answers given by him in the proposal, 
that his answers to the doctor were not intentionally false, 
and that the Company was liable upon the policy. Lord 
E^her (M.B.) said, ''The questions contained in the proposal 
were before the applicant when he signed the document, but 
he could not then know what questions would be asked by the 
medical man. There was a great difference between the two cases, 
and they must construe the document so as to give effect to that 
difference. Though there might be a warranty with regard to 
those matters which were before the applicant when he signed the 
document, there was no warranty at all with regard to the other 
matters, except a warranty only that he would tell the truth to 
the best of his knowledge." 

The American Courts have displayed a similar reluctance in the 
absence of the most explicit and unequivocal stipulations to infer 
that the insured took and the insurer issued a life-policy on the 
distinct understanding that it should be void if any statements 
made in the proposal or in the course of the medical examination 
should be false, whether the assured was conscious of the falsity or 
not.^ At the same time there is nothing to prevent such an 
understanding being made part of the contract, even as regards 
matters of which the insured could have no knowledge, e.g. latent 

J March v. The Metropolitan Life Insurance Company (1898), 65 Am. St. R. 887 ; 
Globe Mutual Life Insurance Covipany v. Wagner (1900) 80 Am. St. R. 169. 
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diseases/ or, as iu Wagner, the death of a relative abroad whom 
the assured believed to be and had represented to be alive ; and 
it is well to note that where such is the case the condition will 
be strictly enforced even as regards statements on matters which 
would appear to be matter of opinion or belief, unless such 
statemento are qualified by the use of words showing that they 
are only intended to be statements of opinion or belief. 

(c) Contradictory and ambiguous provisions in proposal and in policy. 
— The familiar difficulty caused by contradictory provisions in the 
policy and in the declaration appended to the proposal arose again 
recently in a Scotch case dealing with an accident policy. The 
declaration was in these terms : '' I do hereby agree that the above 
particulars are true, and I agree that this proposal and declaration 
shall be the basis of the contract between myself and the com- 
pany/' The policy provided that any fraudulent misdescrip- 
tion in the particulars furnished by the insured should render 
the policy void. The insured had in the proposal made a 
false statement with regard to claims against him in respect 
of accidents prior to the date of the proposal, but the proof 
established that this statement was not made fraudulently. 
The Second Division held that the proposal and policy must be 
construed together; that the declaration in the proposal was a 
warranty that the statements in it were true in point of fact, and 
that this warranty was not limited by the clause in the policy. 
They accordingly held the policy void.* This decision was given 
by a majority consisting of Lord Young and Lord Trayner in a 
court of three judges. Lord Moncreiff, who was the third judge, 
strongly dissented, and in an opinion, which humbly appears to me 
to be sound, found that although taken by itself, the declaration 
in the proposal amounted to n warranty of the statements con- 
tained therein, the provision in the policy that it should be 
rendered void by any fraudulent misdescription in the particulars 
furnished by the insured applied to the particulars furnished in 
the proposal and was not limited to particulars mentioned in the 
policy or its conditions. His Lordship agreed that the policy and 
proposal must be read together, but the result of doing so he 
found to be that the insurance company had excluded challenge 
of the policy on any ground except fraud. This opinion would 
seem to be the sound one if Fowkes v. The Manchester and London 
Life Assurance Association^ is to be regarded as well decided. 
Fowkes* case was even less favourable to the insured, for there 
the clauses were reversed, the provision against fraudulent mis- 
statement being contained in the proposal, and the policy embody- 

1 Thomson v. Wee)m (1884), L.R., 9 A.C. 671. p. Ld. W.Uson. 
- Reid and Company v. The Emploi/ers Accident Assurance Association (1899). 
1 Fras(Tl031. 
' (186:^), 3B. &S. 917. 
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ing the wider proviBion that if any statement in the declaration 
was untrue the policy should he void. 

(</) Indisputable pdicies, — The term *' indisputable policy '^ is used 
by Mr. Harvey to describe a policy, by the terms of which the insurer 
abandons his right to dispute the policy except on the ground of fraud 
— as opposed to a " conditional policy " in which the accuracy in 
point of fact of the statements made in the proposal is made a con- 
dition precedent to the right of the insured to recover on the 
policy. But the term ** indisputable " or '' incontestable " has also 
been used to describe a form of policy recently adopted by some 
American companies, containing a provision that either after 
delivery and acceptance, or within a specified period from its 
date, the policy shall be incontestable except for non-payment of 
premiums or misstatement of age. A policy of this nature cannot, 
after the terms of this provision have been complied with, be 
avoided even on the ground of fraudulent misstatements by the 
assured regarding his health,^ or on the ground of suicide, even 
where the policy contains in another clause an exception against 
suicide.' It has further been held that a stipulation in a life 
policy that it shall be incontestable for fraudulent statements in 
the application or in the course of the medical examination is not 
void as against public policy.^ I do not think that Scottish 
Insurance Companies will be eager to introduce a form of policy 
which entails such heavy risks as some American companies are 
apparently willing to undertake. An unnecessary straining at a 
gnat after swallowing a camel is found in one recent American 
case in which it was held that notwithstanding an incontestable 
clause of the nature above referred to, the company might suc- 
cessfully deny liability to an assignee of the policy on the ground 
that he was not such in good faith, but that his assignation was 
an evasion of the rule against wager policies.^ 

(e) The doctrines of Waiver and of Agenaj as offedmg the right to 
avoid a policy for misrepresentation w concealment. — Two cases 
are referred to by Mr. Harvey as establishing the proposition 
that failure on the part of the assured to communicate facts 
of which the agent of the company making out and receiv- 
ing the proposal for insurance is or ought to be aware, will 
not avoid the insurance. In the first of these, Follette v. The 
United States Mutual Accident Association^^ the assured was afflicted 
with deafness. The agent who received the proposal was well 

» Paulson V. Hu Natural Premium iMutual Life Insurance Company (1898), 69 
Am. St. R. 899. 

" Afare^ v. Ihe Mutual Reserve Fund Life Associatimi (1895), 64 Am. St. R. 
613 ; Goodwin v. The Provident Savings Life Assurance Associati&n (1896), 69 Am. 
St R. 411 ; Sun Ufe Insurance Company v. Taylw' (1900), 94 Am. St. R. 383. 

» Insurance Company v. Fox (19f»l), 82 Am. St. R. 885. 

* CUmenl v. Insurance Company {IS9S), 70 Am. St. R. 650. 

* (1890), 22 Am. St. R. 878. 
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acquainted with the assured and aware of his infirmity, and it 
was held the policy could not be avoided on the ground that the 
proposal contained a statement that the assured had no mental 
or bodily infirmity. In the other case, Bawden v. The London, 
Edinburgh and Glasgow Assurance Company^ the assured was blind 
of .one eye, a circumstance which was obvious to any one looking 
^at him, and apparent to the agent who made out and received the 
proposal. The proposal contained a statement that the applicant 
had no physical infirmity and that there was no circumstance 
known to him which rendered him peculiarly liable to accidents ; 
and yet the policy was held not to be voidable in respect of that 
statement being untrue. The ground of decision, as in Folkitey 
was that the Company must be taken to have entered into the 
contract with the knowledge possessed by their agent, and to have 
consented to accept the risk in the knowledge that the assured 
was a one-eyed man. 

The authority of Bawden s case has been considerably shaken by- 
several recent decisions. It has been successfully " distinguished " 
in all the subsequent cases, and has been openly doubted in at 
least one case in England and another in our own courts. Cruik- 
shank v. Tlie Northern Accident Assurance Comfany? though at first 
sight apparently following Bawden, does not really do so. The 
proposal in that case contained the following question and 
answer : — " Q, Are there any circumstances which render you 
peculiarly liable to accident) — A. Slight lameness from birtb." 
It also contained a statement by the assured that he had not had 
paralysis and had no physical infirmity. The assured was in fact 
very lame, but the extent of his lameness was evident to the 
agent when he made out the proposal. In the Outer House Lord 
Low held that the knowledge of the agent on the matter was the 
knowledge of the Company, and the Company could not take 
advantage of any misdescription of the lameness in the proposal 
to avoid the policy. The Inner House, while adhering to the 
Lord Ordinary's judgment, proceeded rather on the ground that 
the statement as to lameness was not untrue. They further 
held that the statement as to absence of paralysis or physical 
infirmity must be taken along with the disclosure of lameness, and 
that paralysis in this statement meant paralysis arising from an 
organic cause, ^ that graver form of attack arising from lesion of 
the brain." 

It is quite true that representations made to the agent are in 
law made to the Company, and that his knowledge is equivalent 
to the Company's knowledge. But it is equally well settled that 
the assured will be held responsible for written statements made 

1 L. R. (1892), 2 Q. B. 584. a (i896), 28 Rettie, 147. 
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in the proposal which he has signed. He will not be responsible 
for the fraud or mistake of the agoDt of the insurance company in 
communicating to the company verbal statements which he has 
made to such agent But he will not be excused from respon- 
sibility for the truth or accuracy of written statements in the 
proposal merely because he has not read these statements as filled 
in by the agent, or has otherwise negligently failed to assure him- 
self of their accuracy before signing the proposal. Nor will he be 
excused from the written statements in the proposal because he 
has made other statements to the company's agent, inconsistent 
with those in the proposal. In the case of Bi(j/<jar v. The Bock Life 
AsAuratiee Company^ a proposal form was filled in by the company's 
canvasser, several of the answers being false in material respects. 
The false answers were inserted by the canvasser at his own hand 
and without the knowledge or authority of the applicant, who 
signed the proposal form without reading it. The policy as 
issued proceeded on the basis of the truthfulness of the answers 
contained in the declaration attached to the proposal. In an 
action on the policy it was held by Mr. Justice Wright (1) that it 
was the duty of the applicant to read the answers in the proposal 
before signing it, and he must be taken to have read these 
answers and adopted them, and (2) that the canvasser in filling 
in the false answers was acting as his agent and not as that of the 
insurance company. He therefore found that the policy was void. 
The same conclusion was arrived at and the judgment of Mr. 
Justice Wright was approved in a precisely similar case decided a 
few months ago in the Second Division of the Court of Session.^ 
In the case of Eeid ^ above referred to, the plea that an alleged 
false statement made in the proposal had been filled in by the 
agent before the proposal was signed was held by the Court not 
to free the assured from responsibility for the statement to which 
he had appended his signature. By signing it, he made the 
proposal and all statements contained in it his own. In Levy v. 
The Scottish Employers Insurance dissociation,* Mr. Justice Philli- 
more, in dealing with the argument founded upon Bawden's case 
that the incorrectness of certain statements in a proposal was 
known to the agent and could not be pled by the insurance company 
in defence to an action on the policy, observed that the decision 
in Bawden turned upon the special terms of the contract, and the 
utmost it came to was this, that it was the agent's duty to put 
into the proposal patent and obvious facts. 

The most recent case on this subject is McMillan v. The Accident 

1 L. R. (1902), IK. B., 516. 

' Life aitd Health Assurance Company v. Yule (1904), 6 Fraser, 487. 
' Reid and Company v. The Employers Accident Assurance Association, 1 Fraser, 
1031. 
« (1901), 17 Times Law Reports, 229. 
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Assurance Company Limited,^ In that case Lord Salvesen ques- 
tioned the decision in Bawdtn on two grounds, (1) that it was not 
clear that the agent there had any authority from the company to 
negotiate and settle the terms of the proposal, and (2) that the 
judgment overlooks the fact that the contract sued on wss a con- 
tract in writing. In McMillan's case the policy contained a clause 
that " the Com{)any shall not be held liable in respect of any 
knowledge of or notice to an agent which shall not have been 
communicated to and have been acknowledged in writing by the 
Company at its registered office." But the decision did not pro- 
ceed upon this clause, which was absent from the policy in 
BawderCs case. The ground of decision in M^Millan^ following 
Biggar and Levy^ was that one of the statements in the written pro- 
posal signed by tlie assured was untrue, and that it made no 
difference whether that untrue statement was written by the 
proposer himself or by the insurance company's agent for him. 
Lord Salvesen said, '' I think it cannot be too strongly impressed 
on the minds of intending assurers that they must see to it that 
the proposal form is correctly filled up, and that no verbal state- 
ments made to the agents or servants of the company, who may 
have an interest of their own to serve by having the proposal 
accepted, are of any avail as correcting material misstatements in 
the proposal itself, the truth of which is the basis of the whole 
contract.'' ' A fmiiori it would appear that it is not open to the 
assured to correct material misstatements in the proposal by an 
appeal to the knowledge of the company's agent. It must of 
course be kept in view that if the assured 's omission to read the 
proposal is due to circumstances not inferring negligence on his 
part, such as blindness or inability to read, the rule above stated 
will not apply ; and similarly, if the applicant were to sign the 
form in blank, on the representation of the company's agent 
that the duty of filling it up correctly might be left to the agent, 
it would be a question of circumstances whether he would be held 
to be responsible for the statements made by the agent.' 

The American decisions are quite in line with Biggar and 
McMillan. The agent obtaining the insurance may become the 
agent of the applicant with reference to the part he takes in 
adjusting the proposal, but whether he is so or not is a question 
to be determined from the whole circumstances of the particular 
case, and not merely from a statement in the policy that he shall 
be deemed to be the agent of the assured.^ The same rule has 

1 (1906), 13 Scots Law Times, 858. 

2 Cf. The Fidelity Mutual L\fe Assurance Association v. Han-is (1900), 86 Am. 
St. R. 813. 

» See cases quoted by Mr. Harvey, pp. 186 et seqq. 

* Luinbcniun's Mutual Insurance G&inpany v. Bm (1897), 57 Am. St. R. 140. 



relating to Life Assurance <^% 

been laid down with reference to the doctor examining the 
applicant, and the answers filled in by him in his report.^ It 
has further been held that if an insurance company is misled by 
a false statement intentionally made by an applicant as to his 
occupation, the knowledge of the agent taking the application 
does not bar the company from pleading the misrepresentation. 
The agent must in such cases be presumed to be in collusion with 
the applicant^ 

II. Agency. 

(a) AuihimUi of Aijmi to Bind the Compimy, — In the United 
States insurance agents have as a rule much wider powers than 
in this country, and accordingly the American cases are unsafe 
guides upon this branch of the subject. But both in America 
and in this country it is clearly settled that it is not within the 
ordinary duty of an insurance agent to undertake to grant a 
policy, and that such an undertaking will not bind the company 
unless the agent was specially authorised to make it.' Accord- 
ingly a statement made by an insurance company's agent to an 
intending insurer that he might hold himself as insured from the 
date of the proposal was held to be of no effect where such assur- 
ance was in conflict with the terms of the proposal itself or was 
not specially authorised.^ Where, however, the agent is acting 
within the limits of his authority, his action will bind the com- 
pany. Thus the acceptance of premiums by an agent, duly 
authorised to collect the same, in the knowledge that an assured 
is using intoxicating liquors to excess in violation of the conditions 
of his policy, is a waiver of these conditions, even although the 
agent failed to communicate his knowledge to the company.^ In 
order to meet this difficulty it is common for American companies 
to provide that no condition of a policy shall be waived by an 
officer or agent of the company unless such waiver be endorsed 
upon the policy. But notwithstanding such a condition, the 
issuance and delivery of the policy by the company with know- 
ledge of facts which would render the policy void is a waiver of 
such ground of forfeiture.* 

Two cases may be referred to in connection with the right to 
recovery of premiums on policies which have been entered into 
in reliance upon a representation made by the agent of an insur- 

I Royal Neighbors qf America v. Bonian (1898), 69 Am. St. R. 201 ; SUmaman 
V. The Metrojjolitan Life Insurance Comjmny (1902), 88 Am. St. R. 625. 

' Triple Link Mutual Indemnity Asaociatvni ▼. Williams (1898), 77 Am. St. R. 34. 

' Linford v. Provincial Horse and Cattle Insurance Company (1864), 34 Beavan, 
291. 

* Levy V. The Scottish Employers Insurance Associationy supra ; Chamberlain v. 
The Prudential Insurance Company {of America){\Wiy, 83 Am. St. R. 851. 

North-WesUm Masonic Aid Association v. Bodurtha (1899), 77 Am. St. R. 414. 

fl Phcenix Instance Cotnpany v. Flemming (1898), 67 Am. St. R. 900. 
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ance company that the policies would be good, aud which have 
afterwards been avoided as illegal. Where such a representation 
was made innocently and in good faith by an insurance agent, 
and the policy was afterwards avoided on the ground of want 
of insurable interest, the insured was found not to be entitled 
to recover the premiums.^ " Unless there can be introduced the 
element of fraud, duress or oppression, or difference in the 
position of the parties which would create a 6duciary relation- 
ship to the insured so as to make it inequitable for the company 
to insist upon the bargain they had made with the insured, he 
is in the position of a person who has made an illegal contract 
and has sustained a loss in consequence of a misstatement of law, 
aud he must submit to that loss." But where the statement on 
which the assured acted was fraudulently made by the agent of 
the insurance compauy the premiums can be recovered, for the 
company is not entitled to benefit by its agent's fraud.^ 

(6) Agev£s Lien, — In England an agent or third party who 
advances the premiums on a policy at the request of the parties 
interested therein acquires a lien over the policy for the amount 
of such premiums, but he will have no lien if he does so merely 
at his own hand and for his own purposes.^ In Scotland no lien 
will be acquired in either case without a bond or an assignation 
of the policy. A solicitor advanced premiums on an insurance 
policy belonging to a client who was his debtor. The advances 
were made at first at the debtor's request, and afterwards at the 
solicitor's own hand, with a view to keeping the policy alive as a 
security for his debt. He had all along possession of the policy, 
but had no assignation thereto. In a multiplepoinding raised to 
determine the right to the policy moneys, it was held that the 
solicitor had no lien upon the policy or right to a preferential 
ranking for any of the premiums paid by him.^ 



III. Conditions in Life Policies. 

(a) Insurable Interest, — In this country the defence of want of 
insurable interest can be pled only by the insurer. If he does 
not plead it '*the question who is entitled to the money must 
be determined as if the statute ^ did not exist,"^ and our courts 

1 Harae v. The Pearl Life Assurance Company ^ L.R. (1908), 2 K.B. 92; 
(1904), 1 K.B. 558. 

2 British Workman's and General Assurance Company v. Cw/i/iye (1902), 18 Times 
Law Reports, 425, 502. 

3 In re Leslie fl883), 23 Ch. D. 552 ; Falcke v. The ScoUish Imperial Insurance 
Company (1887), L.R. 34, Ch. D. 234. 

* Wylie's Executrix v. M'Jannet (1901), 4 Eraser, 195. 

» 4 Geo. III. c 48. 

« Lord Justice Mellish in Worthington t. Curtis (1875), 7 Ch. 424. 
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have accordingly refused to give weight to the argumeut that where 
the ownership of a policy is in doubt that view must be preferred 
which accords with the policy being a legal contract, having 
regard to the statute. A policy had been taken out on the life 
of a lad of eighteen and taken possession of by his father, who 
kept it, and paid all the premiums upon it till the death of 
the assured. In an action to determine the right to the 
policy moneys, no question being raised by the insurance 
company as to insurable interest, the court refused to consider 
that question and held that the policy was the property of the 
father.^ It seems to have been assumed in this case that the 
father had no insurable interest in the son's life ; but, while this 
would have been so in England,^ it is not necessarily so in 
Scotland where the father has by law a direct claim against 
his child to maintenance. The rule is that relationship, apart 
from the legal obligation to support, does not confer an insurable 
interest. It has accordingly been recently held that the fact that 
a son will at some future date be under a moral, though not a 
legal, obligation to pay the funeral expenses of his mother, is not 
sufficient to confer on him an insurable interest in her life.' 

The rule in our law is that the interest of the assured in the 
life must be a pecuniary interest and enforceable legally. It 
must therefore depend either on contract or on such relationship 
as entails an obligation to support. In the American courts 
the same rule has generally obtained.* Recently, however, there 
has been a tendency to relax the rule and to hold that neither 
relationship nor a legal right to support is required, and that it is 
sufficient if the termination of the life would result in pecuniary 
loss to the insured. Thus it has been held that a girl in whom 
an elderly man had taken an interest so far as to provide her 
with means to obtain an education and also to give her employ- 
ment, and who, from his conduct and expression of intention, had 
a right to expect him to continue his quasi- parental care toward 
her, had an insurable interest in his Hfe.^ It is safe to eay that 
the decision would have been the other way in this country. 

The question of insurable interest is one to be decided by 
reference to the time when the policy is issued and not when the 
event insured against happens. So a policy, valid when effected, 
is not rendered invalid by the subsequent cessation of the interest 
of the assured. The decision in Tumbull v. The Scottish Provident 

» Hodden v. Bryden (18&9), 1 Fraser, 710. 

« Shilling v. Accidental Death Insurance Company ^ 1 F. & F. 116. 

^ Harae v. The PeaH Life Assurance Society, L.R. (1908), 2 K.B. 92; 
(1904), 1 K.B. 558. 

< Vniitd Brethren Mutual Aid Society v. Macdonald (1888), Am. St. R. Ill ; 
Prudential Insurance Company (of America) v. Jenkins (1896), 57 Am. St. R. 228. 

8 Carpenter ^. The United States Life Insurance Company [\%^A), 41 Am. St. R. 880. 
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Itistiiution ^ presents this interpretation of the statute in rather an 
interesting form. A firm of merchants made a proposal to an 
insurance company for a policy on the life of an agent in Iceland 
through whose means they carried on a lucrative husiness. The 
contract of agency (which was exhibited to the company) was 
terminable by either party on Ist March of each year on giving 
three months' notice. The policy as issued contained a note 
that as the insured had stated they had an insurable interest in 
the life of the agent no further proof of their interest would be 
required when the policy became a claim. After the proposal 
was made, but before the policy was issued, the agent gave notice 
that he proposed to terminate his contract on 1st March of the 
ensuing year. This notice was not communicated to the in- 
surance company, and the policy was issued. On the death of the 
agent the company refused payment of the policy on the ground 
of want of insurable interest at the date of the policy. Lord 
Kincairney held that, as the contract of agency was not 
actually terminated at the date of the policy, the insured had an 
interest, the sufficiency of which the company was precluded from 
denying. 

It is also settled in England that the Gambling Act does not 
affect subsequent dealings with a policy originally valid. Some 
of the American States follow the same rule, but in the majority, 
and also in the Supreme Court of the United States, it has been 
laid down that a person who has no interest in the life of another 
cannot take by assignment a policy upon the life of that other. 
But a policy taken out by a person on his own life payable to one 
who has no interest in that life is good if it is taken out in good 
faith and the premiums are paid by the insured.^ The trans- 
action must be a bona fide one. If the assured is only nominally 
the contracting party the beneficiary, in order to claim payment, 
must be able to prove an insurable interest.^ As Mr. Harvey 
points out, with us such a policy, apart from statute, would be 
valid only if the direction to pay to the third party was of a 
testamentary nature. An example of such a policy is found in a 
recent English case.^ A took out a policy on his own life for 
behoof of B, his wife's sister, B, her executors, administrators, 
and assigns being entitled to receive the policy moneys on A's 
death. A survived 6. He retained possession of the policy 
and paid the premiums thereon till his death. B's representa- 
tives claimed payment of the policy and it was held that they 

» (1896), 34 Scottish Law Reporter, 146. 

2 HUl V. Ufiited Life Insurance Association (1898), 85 Am. St. R 807 ; Heinlein 
V. Imperial Life Insurance Company (1894), 45 Am. St. R. 409 ; Prudential In- 
surance Coin})any {of America) v. Hunn (1899), 69 Am. St. R. 380. 

' Prudential Insurance Company (qf America) v. Hunn, supra. 

4 In re Scottish EquitaMe L\fe Assurance Society, L.R. (1902), 1 Cb. 282. 
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vrere entitled to payment, but only as trustees for the representa- 
tives of A. The destination to B, being by way of testamentary 
disposition, had fallen through by the predecease of B, and there 
was a resulting trust for the representatives of A in the proceeds 
of the policy. 

Even in those States of America in which the English rule as 
to validity of assignments of policies is followed, a policy taken out 
by a person on his own life, and immediately assigned to another 
who has no insurable interest, will be held void, for the court will 
look to the substance of the transaction to see whether it is merely 
an evasion of the rule against wagering policies.^ 

(ft) PaymefU of first Premium. — Until the decision in Boberis v. 
The Security Company, Limited^ it had been taken to be sound law 
that an insurance company which accepts a proposal for insurance, 
subject to the condition that no assurance shall be held to be 
effected till the premium due thereon has been paid, is not bound 
to issue the policy or make good a loss if, before the premium is 
tendered, the risk has materially altered or has determined.^ 
In America it had been held that such a condition might be 
deemed to have been waived by the delivei*y of the policy 
unconditionally to the assured before payment of the premium 
whether the policy contained an acknowledgment of payment of 
the premium or not.^ In Roberts* case, however, the doctrine of 
waiver was carried much further. A policy of insurance against 
burglary had been executed, signed and sealed by the com- 
pany. The policy contained a recital of the proposal on which it 
proceeded, and a statement that the proposer had paid to the com- 
pany the sum called in the margin thereof the first premium. 
Before the policy was delivered or the premium paid a loss oc- 
curred. One of the conditions of the policy as executed was that 
no assurance by way of renewal or otherwise should be held to be 
effected till the premium due thereon had been paid. In an action 
for delivery of the policy it was held that the policy was a com- 
pleted one, that the company had in the policy treated the pre- 
mium as paid, and that if it had not in fact been paid, they had by 
completing the policy waived the previous payment of the pre- 
mium as a condition of the existence of the insurance. It was 
accordingly open to the assured to tender the premium and de- 
mand the policy. The decision proceeded upon two alternative 
grounds, either (1) that the insurance company were estopped from 
contradicting the statement in the policy which they had formally 

1 SUinback v. JHepenin-wk (1899), 70 Am. St. R. 424. 

2 U R. (1897), 1 Q. B. 41. 

5 Canning V, Farquhar (1886), 16 Q.B. 727; Sickness and Accident Assurance 
Association v. Oeneral AccUieni Assurance Corporation (1892), 19 Rettie, 977. 

* Farnum v. Phatnix Insurance Company (1890), 17 Am. St. R. 233 ; OrifHth v. 
New York Life Insurance Company (1894), 40 Am. St. R. 96. 
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and solemnly completed, or at all events (2) that the acknowledg- 
ment of payment in the completed policy was suflScient evidence 
of waiver by them of the term as to previous payment of the 
premium. 

Had there been no express provision in the acceptance of the 
proposal that the insurers should not be liable till the first pre- 
mium was paid, the decision in Roberts' case would have amounted 
to no more than an affirmance of the familiar rule that a contract 
is completed as soon as the contracting parties are agreed upon its 
essentials. But where it was a term of the contract that there 
should be no liability till a premium was paid, it is somewhat 
startling to find that that stipulation may be held to have been 
waived where there have been no further negotiations between the 
contracting parties and no undue delay has taken place, and where 
the policy has never left the office of the company. As we have 
seen, it had been held in America that delivery of the policy would 
operate a waiver of such a condition.^ But where there had been 
no delivery and no payment of premium, the American courts have 
never gone so far as to hold tliat the mere execution of the policy 
estopped the insurer from showing that the condition as to pay- 
ment of the premium had not been complied with. In a case in 
which the stipulation was made in the application for insurance 
that the insurers should incur no liability till the policy was issued 
and delivered, it was held that there could be no recovery in the 
absence of such issue and delivery — even though the first premium 
had been paid and the agent who solicited the application had in- 
formed the applicant that his insurance would take effect at once.- 
But it is sufficient compliance with such a condition if the policy 
be issued to the insurance agent who solicited the proposal for 
delivery to the insured, even though the agent never parts with 
the policy.^ 

I think it unlikely that the decision in Roberts would be treated 
as other than a very special one by our own courts. Where a con- 
dition such as was in question in that case was properly made part 
of the contract, I think it would require very strong evidence to 
enable them to hold waiver of the condition established while the 
policy was still undelivered. If, however, it is desired to avoid 
any such question, it could, I think, be done effectively by a con- 
dition inserted in the proposal-form that there should be no liability 
on the part of the insurer until the policy is actually delivered to 
the insured. 

(c) Payment of Reiutcal Premiums, — When the insurance is 
conditional upon the payment by a fixed date of renewal premiums 

1 OrlJUh V. New York Life Insurance Company^ supra. 

' Chamberlain v. Prudential Insurance Company {of A merica) (1901), 88 Am. St. R. 

851. 
» NeiD York Life Insurance Company y. Babcock (1898), 69 Am. St. R. 184. 
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the condition will be strictly enforced.^ Compliance with this 
condition may, of coarse, be waived by the company uncondition- 
ally accepting the premium after its due date. But the accept- 
ance must be unconditional. If it be made subject to conditions 
stipulated for by the company at the time, these new conditions 
form the basis of a new contract and must be complied with 
before that new contract will be binding on the company. A 
life policy was expressed to be conditional upon payment of the 
annual premiums within thirty days of their becoming due. The 
holder of the policy failed to pay a premium within the thirty days. 
He subsequently tendered payment to the company, and they sent 
him a receipt upon a printed form stating that the policy had lapsed 
and that payment was accepted subject to certain conditions 
printed on the back of the receipt. The assured got the receipt but 
did not read it One of the conditions was that the assured should 
have been for the past twelve months in continuous good health 
and free from all disease. At the time the premium was tendered 
assured was in fact, and to his own knowledge, suffering from 
heart disease, of which he afterwards died. The other premiums 
due on the policy were paid punctually till the death of the as- 
sured. On his death the company refused payment, and in an 
action raised against the company by the executor of the assured 
it was held that the policy had lapsed by non-payment of the 
premium within its due date, and that as there was no evidence of 
any conduct on the part of the company to justify the assured in 
thinking that the policy had not lapsed or to estop the company from 
relying upon the lapsing of the policy, the company was not liable.^ 
It is interesting to contrast this case with that of Hemmings 
V. The Sceptre Life Association, Ltd.y^ where the unconditional accept- 
ance by the company of two renewal premiums after they had 
become aware of a material mistake in the statement of the age 
of the assured barred th^m from disputing the policy even to the 
extent of correcting the mistake. The policy was an endowment 
one effected when the assured was stated to be 41 years of age 
and payable at age 60. After the policy had been in force for 
some time it was discovered that the assured, who was a lady, had 
understated her age by three years. The company having accepted 
two premiums after they became aware of this mistake were 
held, by Mr. Justice Kekewich, to be barred from exercising the 
right they would otherwise have had of cancelling the policy and 
returning the premiums, and were found liable to pay the policy 
moneys to the assured when she actually attained 60 years of age, 
that is, three years earlier than was originally contemplated, and 

1 Phcenix Ca,npany v. Sheridan (I860), 8 H.L. C. 745. 

« Handler ▼. The Mutual Reserve Fund Life Association (1904), 90 Law Times 192, 

3 h R. (1905), 1 Ch. 865, 

*t f^ i\ "" -5 < • 
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after 17 payments instead of 20. They had barred themselves 
from challenging the contract as it stood, and the court could not 
form a new contract for the parties in accordance with the eqni- 
ties of the case. Such a result might have been avoided by a 
provision in the policy such as that alluded to by Mr. Harvey, that 
if the age had been inaccurately stated the insurance should be 
valid only to a specified extent. But there being no such provi- 
sion in the contract, the court could not insert it. 

(d) Days of Grace, — In the case of Pritchard v. The Merchatd^ 
Life Assxcrance Society} the provision that the policy should be 
void if the premiums for renewal were not paid within a specified 
period was interpreted to be a mere agreement to renew the 
policy, personal to the assured, and not enforceable if he should 
die, after a renewal premium became due, within the days of 
grace. Mr. Harvey points out that as a result of that case the 
insurance companies hastened to reassure the public that the 
benefit of their policies would not be lost if death occurred within 
the days of grace and before payment of the new premium ; and 
he ventured the opinion that if such a condition is to be found in 
a modern policy, as was under interpretation in Pritchard^s case, 
no company in the kingtiom would take advantage of it. The 
same question arose, however, no later than three years ago in the 
case of Stuart v. Freeman?' In that case Stuart was assignee of a 
policy of insurance on the life of another person. The policy was 
a yearly one, but the premiums were payable quarterly — ^the first 
quarterly payment being made at the date of the policy. One of 
the conditions of the policy was that it should be of no efi^ect if at 
the time of the death of the assured any quarterly premiums 
should be more than thirty days in arrear. The assured died 
during the year, after one of the dates fixed for payment of a 
quarterly premium, but within the days of grace, and this 
premium was paid after, but in ignorance of the death, by the 
assignee — also within the days of grace. The company refused 
payment of the policy on the ground that the assured having died 
before payment of the premium, they were not bound to renew 
the policy. Mr. Justice Ridley, following Pritchard^ upheld 
their contention. But the Court of Appeal reversed this decision, 
and held the company liable upon the policy. The view of the 
court was that no question of renewal arose on the policy, but 
that at the time of the death of the assured it was a subsisting 
policy, subject to forfeiture in one event only — the failure time- 
ously to pay the quarterly premium ; and that event had not 
occurred. The Master of the Rolls (Collins) observed, " Within 
the course of the year for which the insurance was to run, some 

1 (1858) 3 C.B. (N. S.), 622. 

2 L. R. (1903), 1 K. B. 47. 
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instalments of the premiam were paid. The provision as to pay- 
ment bj instalments does not affect the fact that the insurance was 
for a jear, but attaches a condition of defeasance if any instalment 
is not paid within the days of grace/' In PritchartTs case " that 
which was agreed on was a right to renew on certain terms ; in 
the case before us there is a subsisting insurance which, if not 
forfeited^ endures for a year." Lord Justice Matthew found him- 
self unable to agree with the view expressed in PritchartTs case, 
that allowing days of grace means only that during those days 
there is to be a continuing offer to renew the policy, and that 
unless that offer is accepted and payment made while the life in- 
sured is in existence, the policy is void. Most offices now frame 
their conditions as to renewal premiums so as to provide that the 
insurance shall continue in force until the expiry of the days of 
grace, notwithstanding the previous death of the assured ; and 
many also provide for revival by payment of the overdue pre- 
miums within a specified time thereafter, without further evidence 
of health, or, in the event of death within the days of grace, for 
payment of the policy under deduction of the unpaid premiums. 

(e) Conditions dealing with Excepted Risks — Suicide. — Where 
the evidence is equally balanced as between accident and suicide, 
the presumption of law against crime will entitle the assured's re- 
presentative to recover.^ This result has also been arrived at in 
recent American cases, the ground of decision in these rather 
being that the onus of proving that the policy is void because of 
breach of the exception against suicide, lies upon the insurers.^ 
This exception is now generally expressed by such a provision as 
that in question in jEllinger v. Ths Mutual Life Ins^trance Com- 
pany of New York? The application of the insured contained 
the following clause : " I warrant and agree that I will not 
commit suicide, whether sane or insane, during the period of one 
year, from the date" of the policy. In May 1902 a policy was 
issued "in consideration of the application." In February 1903 
the assured committed suicide while temporarily insane. It was 
held by Mr. Justice Bigham, whose decision was affirmed by the 
Court of Appeal, that the clause was a condition of the contract, 
and a limitation of the company's liability — and that the court 
could not enter upon questions as to the degree of assured's 
insanity or his capacity to understand either the physical or the 
moral character of his act. 

1 Harvey v. The Ocean Accident and Guarantee Corporation (1906), 2 Irifth Rep. 
1 (C. A.). 

3 WaleoU V. Metropolitan Life Insurance Co. (1891), 83 Am. St. R. 923 ; A gen v. 
the same (1899), 76 Am. St R. 905 ; Hale v. Life Indemnity and Investment Co, 
(1896), 52 Am. St. R. 616 ; Games v. I&wa State Travelling Men's Association 
(1898), 68 Am. St. R. 806 ; but contrast Travellers' Insurance Co. v. M'Conkey, post. 

« L. R. (1904), 1 K. B. 832. 
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The Supreme Coart of the United States has decided that even 
if the policy is silent as to suicide, the insurers will not be liable 
where the insured, while of sound mind, deliberatelj takes his 
own life. The same court has expressed the view that any pro- 
vision that the insurer should be liable in such a case would 
be void as against public policy.^ In this country it was long 
ago decided that it is an implied condition of life assurance that 
the assured will not terminate his own life, and that any provision 
to the contrary is void as against public policy.^ 

The American courts have generally refused to apply the 
exception against suicide, where there is no ''sane or insane" 
clause, to the case of one who at the time was unable through 
insanity to appreciate the moral quality of his act, even if he 
could be shown to have understood its physical nature and con- 
sequences.' The same tendency to limit this exception is apparent 
from recent decisions in cases where the '' sane or insane " clause 
was included in the policy. In some States that clause has 
received the same interpretation as in jEllinger, and has been held 
to cover all acts of self-destruction irrespective of the existence or 
extent of insanity.^ But in other States even this clause, while it 
has been held to cover the case of one who commits suicide under- 
standing the physical nature and consequences of his act^ though 
not conscious of its moral quality, has not saved the insurer from 
liability, where the assured did not know the physical nature 
of his act, or that it would result in self-destruction.^ It has 
further been held in America that an exception against the 
death of the assured in consequence of, or in violation of, law does 
not enable the company to avoid the policy on the ground of 
suicide of the assured.^ 

(/) Otfier Conditions precedent to Recovery, — The well-known 
newspaper cases, Law v. Neiones^ and Huntej' v. Hunter,^ are 
authorities for the proposition that the decision even of the 
parties who are to be entitled to recover under an insurance 
policy may, by the terms of the contract, be left in the hands of 
the insurer ; and in such an event the decision of the insurer will 
be a condition precedent to the right to recover. Law v. Newnes 
arose in the following circumstances. Tit Bits newspaper offered 
that in the event of any person being killed by an accident to a 
train in which he was travelling as a passenger with a copy of the 

I Ritter y. Mutual Lift hisurance Company of New York (1898), 169 U. S. 139. 

« The Amicable Society v. Bolland (1830), 4 Bligb N. S. 194. 

3 ConnecticiU Mutual Life Insurance Go. v. AJ^ns (1898), 150 U. S. 468. 

* Billings v. The Accident Insurance Coy. (1891), 33 Am. St. R. 913; TraveUera* 
Insurance Co. v. M^Conkey (1887), 127 U. S. 661; Accident Insurance Co. v. 
Crandal (1886). 120 U. S. 527. 

» Hart V. Modern Woodtnen of -lw«ricrt (1899), 72 Am. St. R. 380. 

« Patterson v. The Natural Premium Mutual Life Insurance Go. (1898), 69 Am. 
St. R. 899. 7 (1894), 21 Rettie 1027. » (1904), 7 Fraser J86. 
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current number of the newspaper in his possession, £100 would 
be paid *' to the person adjudged by the editor to be the nearest 
relation of the deceased/' and it was further stipulated in the 
offer that the person adjudged by the editor to be the nearest 
relation should be the only person entitled to receive and give a 
valid discharge for the money. The newspaper, after inquiry, paid 
a claim to the widow of an assured. In an action by the children 
and next of kin, the newspaper was assoilzied, the court hold- 
ing that the decision of the editor was a condition precedent to 
the right to receive the policy moneys, and that he having made 
inquiry and decided in good faith, his decision could not be dis- 
turbed. This decision was followed in Hunter v. Hunter. 

The English courts have refused to entertain, during the life 
of the assured, an action for declarator that a policy is valid, and 
for an injunction to restrain the insurance company from repudiat- 
ing liability upon the policy. Where an insurance company had 
repudiated liability on a life policy on the grounds of want of 
insurable interest and of fraudulent misrepresentation, and had 
refused to receive further premiums, the court, on an undertaking 
by the company that they would not iu any future proceedings 
rely as a defence upon non-payment of premiums at the due dates, 
dismissed such an action as premature.^ 



IV. Settlement and Trust Pouoies. 

The very full discussion of settlement policies both at common 
law and under the Married Women's Policies of Assurance 
(Scotland) Act, 1880,^ given by Mr. Constable in bis paper before 
referred to, makes it unnecessary for me to do more than notice 
one or two decisions which have since occurred to elucidate the 
provisions of that Act and of the English Married Women's 
Property Acts of 1870 and 1882.» 

A policy taken out under Section 11 of the Married Women's 
Property Act, 1882, by a husband on his own life while his first 
wife was alive, and expressed to be '* for the benefit of his wife 
and children," was held to apply to a second wife, whom he after- 
wards married and who survived him, and to the children of both 
the first and second marriages.^ Mr. Justice Kekewich treated 
the question as one of intention, and found that the intention of 
the husband was that his surviving wife, if any, and his surviving 
children, whether by his then living or any other wife, should 

1 Hancur y. The JBguUabU Life Assurance Society of the United States, L.R. 
1000, 1 Ch. 852. 
s 43 and 44 Vict c. 26. 

' 33 and 34 Vict. c. ©6, sec. 10 ; 46 and 46 Vict. c. 76, sec. 11. 
* In re Brovme, L. R. 1903, 1 Ch. 188. 
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t^kke. A similar result was arrived at by Mr. Justice Swinfen 
Eady in In re ParJctr's Policies} In that case the policy was under 
section 10 of the Married Women's Property Act of 1870, and for 
the benefit of widow and children, with a power of appointment 
to the husband. His wife predeceased him. He married again, 
and subsequently he executed a deed of appointment giving the 
whole policy-moneys to the second wife. It was held that whether 
the second wife was within or without the Act she took under the 
appointment. Mr. Justice Swinfen Eady was unable to distin- 
guish the case from that of Brovme^ or find any difference between 
the Act of 1870 and the Act of 1882, in respect of the question 
before him. In a case which occurred between Brovme and Parker^ 
Mr. Justice Joyce arrived at a different conclusion as to the 
intention of the husband. A man with a wife and four children 
effected a policy on his life under the Married Women's Property 
Act, 1870. The policy was expressed to be for the benefit of his 
wife or, if she died, of his children in equal proportions. The 
wife died, having had four more children after the issue of the 
policy. The husband married again, and had one child by his 
second wife. He was survived by his second wife and the nine 
children. It was held that on the wording of the destination in 
the policy the widow was not entitled to participate in the policy- 
moneys, but that all the children took in equal shares.^ 

It will be remembered that in Kennedy*s Ti-ustees v. Sharped the 
Second Division held that a widower was entitled to take out a 
policy under the Married Women's Policies of Assurance (Scotland) 
Act, 1880. In the course of that case it was suggested from the 
bench that the Act might possibly extend to a policy taken out 
by an unmarried man in anticipation of his marriage and for the 
benefit of his intended wife. A contrary opinion has been ex- 
pressed in a later case by the Lord Justice-Clerk.^ Unlike the 
English Act of 1882, the Scotch Act applies only to a ''married 
man." There seems no reason why the English Act of 1882 
should not apply to an unmarried man. For it would seem to 
follow from the decisions, that a man may make provision under 
the Act not only for an existing wife, but also for one whom he 
may subsequently marry ; and not merely for children of an 
existing marriage, but for children of a marriage entered into 
subsequent to the date of the policy. 

Two important cases with reference to Settlement Policies are 
noticed by Dr. A. E. Sprague in his recent paper on " Titles to Life 
Assurance Policies."* They are In re Tumhidl^ and The Scottish 

1 (1906), 22 Times Law Rep. 259. 

3 In re GHjffUh's Policy, L. R. 1903, 1 Ch. 188. 

3 (1895), 23 Rettie 146. * Cmdson^s Trs. v. Coul^n (1901), 3 Fraser 1041. 

5 Transactions of the Faculty of Actuaries, vol. ii. p. 843. 

• L. R. 1897, 2 Ch. 416. 



relating to Life Assurance 105 

lAfe Assuranu Company y, John Donald {Limiied),^ In the former 
case it was held by Mr. Justice Stirling that a aettlement policy 
issued under the Married Women's Property Act, 1870, could not 
be discharged by the legal representative of the husband, but only 
by a trustee appointed by the Court, in terms of the Act. In the 
latter case, which was that of a policy under the Scotch Act of 
1880, Lord Stormonth Darling held that a policy taken out under 
that Act, for the benefit of the assured's wife, could not be assigned 
by her, stante mairimonio, the policy being a provision for her of 
which she could not validly deprive herself during the subsistence 
of the marriage. The effect of the statute being to create an 
effectual trust for the wife free from her husband's control, she 
was in the same position as she would have been under a common 
law trust created by assignation and delivery of the policy to 
trustees. An illustration of such a trust is found in Barras v. The 
Scottish Widows* Fund Society} Policies on the life of a husband 
had been assigned by him to trustees for his wife and children 
in a post-nuptial deed of provision and delivered to the trustees. 
Following Lovfs Trustees ' and Peddie's Trustees,* the Court held 
that even the consent of the wife and children, who were all 
major, would not entitle the husband to revoke such a provision 
where the policies had been delivered. In this case Lord 
Kyllachy approved the dicta in Schumann v. The Scottish Widctws' 
Fund Society,^ that the company would have been in safety to 
accept a surrender or make advances against the policies in terms 
of their rules, since such transactions were not necessarily in- 
consistent with the trust, and might indeed be necessary for its 
protection.® 

When a policy is taken out under the Married Women's Policies 
of Assurance (Scotland) Act, 1880, for the benefit of the wife 
alone, a common form in which to express the destination is to 
take it " on the life of A B (the husband) for the whole duration 
thereof, such assurance to be for the benefit of C D, his present 
wife, pursuant to the provisions of the Married Women's Policies 
of Assurance (Scotland) Act^ 1880, provided she be alive at the 
death of the said A B, but otherwise for his own use and benefit," 
and to make the policy payable " to the said C D, if she survive 
the said A B, but otherwise to the said A B, his executors, etc." 

1 (1901), 9 Scots Law Times, 200. 

2 (1900), 2 Fraser 1094. s (1877), 5 Retlie 18r>. 

* (1891), 18 Rettie 491. » (1886), 13 Rettie 678. 

* Cf. also In re Lavender's Policy, L. R. Ir. 1898, vol. i. p. 175. A stipulatiou 
attached to property given to a married woman for her separate use that such pro- 
perty shall not be assignable is in England operative at common law during her 
marriaffe ; and such a stipulation may be attached not only where the property is 
made tne woman's separate estate by contract or declaration of the donor, but also 
where it becomes so by operation of the Married Women's Property Act, 1882. In 
re LumUy ex parte HoodBarrs, L. R. 1896, 2 Ch. 690. 
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The question has been raised whether this destination clause is 
a proper one ; and it has been suggested that the clause should 
bear that the payment is made to the husband or wife in trust in 
terms of the Act. It appears to me quite clear from the decision 
in Schumann* s case that this is not necessary in order properly to 
constitute the policy a trust for the benefit of the wife. All that 
is required is that the policy should, on the face of it, be expressed 
to be for her benefit, in order that it may come under the opera- 
tion of section 2 of the Act. So doing, it becomes the property 
of the wife. She is the sole beneficiary, and I see no objection 
to payment direct to her. Lord Shand, in Schumann's case, ex- 
pressed the view that the insurance company could safely take a 
receipt from a trustee nominated under the policy without the 
concurrence of the wife. But all the judges agreed that her 
receipt was absolute protection to the company. In my view, 
therefore, it is better to make the policy-moneys payable to the 
wife directly, than to make them payable to a trustee — especially 
if that trustee be the husband. In the case of policies for the 
benefit of wife and children — and notwithstanding Lord Shand's 
opinion that there is no difference between a father and any other 
trustee — I agree with the view expressed by Mr. Constable that 
it would be more prudent for the insurance company to insist 
upon the appointment of an independent trustee to give them a 
discharge. 



V. Stamps. 

An important decision is that of The Prudential Insurance Com- 
pany V. The Commissioners of Inland Revtnue} in which the question 
was raised whether an endowment policy, providing for payment 
of a fixed sum on attaining a certain age, or a less sum in the 
event of death before that age, was an insurance policy upon a 
contingency depending on a life within the meaning of section 98 
of the Stamp Act, 1891 ; and was properly stamped with the 
policy stamp of Is. per cent on the amount payable at death. The 
Court decided that such a contract was a policy of assurance 
within the meaning of the section, and Mr. Justice Channell 
expressed the opinion that even if the endowment had stood alone 
it would come within the section, and be stampable as a policy. 
For a full discussion of the history and results of this case, I would 
refer you to Dr. A. E. Sprague's paper of last year on Titles to 
Life Assurance Policies. 

1 L. R. 1904, 2 K. B. 658. 



DISCUSSION. 

Thb Chairman (Mr. G. M. Low). — We have listened with mat interest 
to Mr. Wark's pftper, and although I am afraid that, not being legal experts, 
we can hardly offer him much discussion on it, yet I am sure ^th he and 
the meeting will be very pleased to hear any remarks that any one present 
may make. 

Mr. Arch. Hbwat. — We are much indebted to Mr. Wark for the trouble 
he has taken in preparing his paper. It will be valuable as a record to 
refer to on the pomts he has mentioned. The reference to agent's lien on 
p. d4 brings out one distinction between the law of Scotland and that of 
England — the mere possession of deeds giving no title here, whereas in 
England it does to a certain extent. 

Mr. A. D. Lindsay Turnbull. — Without prrsuming to criticise the 
legal opinions of a lawyer, we may, I think, distinguish in the businessi of 
Life Assurance between what may be termed theoretical law and equitable 
practice. Any one not connected with our business, on reading papers like 
Mr. Wark's, might imagine that British Life Offices very often disputed 
claims on theoretical points of law. As a matter of fact. Life claims are 
now disputed very seldom, and in such cases the office is generally sure that 
the contract has been fraudulent throughout, but even then the Company's 
solicitors will only try to set the policy aside on some legal technicality 
easily proved. For instance, were a man to insure the life of another, and 
directly or indirectly bring about his death, it might be very difficult to 
prove murder, but comparatively easy to prove want of insurable interest. 
With regard to this question of insurable interest, I think most offices, at 
least most English offices, are willing to issue policies where there is a bond 
fide or moral, although not, strictly speaking, a legal insurable interest. 
For example, it is generally acceptea that shopkeepers with stocks of 
coloured suks and fancy material have an insurable interest in the principal 
members of the Royal Family, although probably, strictly speaking, they 
have not a legal interest. A question arises as to what is the real effect of 
issuing a policy where there is not a good insurable interest I take it that 
a solvent proprietary company must in all cases pay the claim, but, in 
event of the insurance company becoming bankrupt, the trustee in bank- 
ruptcy would set aside such a policy as an " honour" policy. In the event 
of the directors of a mutual society issuing an "honour" policy, the mem- 
bers might possibly insist that the directors should be personally liable. 
Mr. Wark did not refer to the practice of writing *' policy proof of interest " 
on the fiEice of a policy, where doubts as to insurable interest might be 
raised. Such a clause is probably of little legal value in an "honour" 
policy, but is only a promise that the directors will not dispute the claim 
on the ground of want of insurable interest. It might be taken as a state- 
ment that at date of insurance they admitted an insurable interest, but 
often means that they really think it is not technically in order. I take it 
that a re-assuring office is not expected to question, and generally speaking 
refrains from questioning the insurable interest of the assured under the 
principal policy, and that a re-assurance policy, as far as insurable interest 
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is concerned, is always a thoroughly legal contract. While admitting that 
Mr. Wark is more than justified m quoting American cases and disputes 
under Accident policies, I think it only right to point out that American 
Offices have in the past more often, rightly or wrongly, disputed claims 
than British Life Offices. In America, I understand, there are, or were till 
recently, men called " Life Claim Adjusters,'' who would, no doubt, act 
either for the representatives of the life assured or the insurance office as 
required. It is satisfactory to think that there is no opening for such men 
in Edinburgh. Again, in the case of Sickness or Accident policies there is 
no doubt that malingering frequently occurs and dishonest claims are often 
made. Such incidents would probably be more common, if all claims were 
not carefully scrutinised and in many cases disputed. As regards ^^ indisput- 
able " policies I doubt whether Mr. Wark is correct in giving the Americans 
credit for being the first to issue them. Nearly all first-class British Offices 
now, if they do not print " indisputable " or some such expression on their 
l>olicies — a proceeding which probably has no great legal value, — issue 
policies which are free from all restrictions and are, for all practical 
purposes, indisputable. I will even go so far as to say that where a 
solicitor or accountant has to arrange an assurance for a client of formed 
habits and an ordinary occupation, he would not be doing his duty if he 
did not obtain a policy, world-wide and practically indisputable, from the 
outset. Few offices, for instance, nowadays would lend money to a life- 
renter with a policy as collateral security unless the policy and, of course, 
all the re-assuring policies could be made free from all restrictions and 
payable in the event of death from any cause whatever. 

Mr. J. J. M*Laughlan. —Officials of Life Insurance Companies have 
occasion to be acquainted with a good many legal matters, and their l^ial 
knowledge is more apt to get out of date, tnan that of those who are con- 
tinuously engaged in legal work. It is therefore very useful to us to have 
a paper of this kind, in which recent decisions are recorded and their 
effect on the law explained. Referring to the subject of insurable interest, 
my recollection is that at one time, offices were not nearly so particular as 
they are now. If a reason were given for effecting the insurance which 
commended itself to common sense, the proposal was accepted, and the 
policy was probably endorsed to the effect that no further evidence of 
insurable interest would at any time be required. With reference to the 
practice of offices in this matter, and to the statement that the defence of 
want of insurable interest can only be pled by the insurer, I think that a 
case occurred a short time ago in one of the English County Courts, which 
raised the question of whether a person who had taken out a policy on the 
life of another without a legal insurable interest, might not be entitled, at 
any time during the currency of the insurance, to demand a return of his 
premiums, on the ground that there had never been a legal contract, and he 
had therefore had no considemtion for his money, rerhaps Mr. Wark 
would be good enough to tell us whether, in his opinion, there is any real 
danger to insurance companies here, or whether, on the other hand, we may 
take it that if the company does not, in any particular case, raise this 
question of insurable interest, no one else can raise it. 

Mr. W. A. Sim referred to the instructive and suggestive character of the 
paper, and to the usefulness of it for purposes of reference. With regard 
to the filling up of the proposal form, he thought something could be said 
in favour of it being an office rule that that should be done by the pro- 
poser himself. The question of agency was many-sided, and cropped up 
from time to time in a variety of ways, in illustration of which he instanced 
several cases that had come to his knowledge. 

The Chairman. — Before Mr. Wark replies on the discussion, I might 



relating to Life Assurance 109 

just refer to one or two points which have occarred to me. I was very 
much impressed with the references in the paper to the cases of Ddahaye 
and Reid S Co. The importance to us of these cases lies mainly perhaps 
in the attention they direct to the wording of our forms and policies, 
and to the advisability of reconsidering and revising these from time to 
time in view of decisions which illuminate our contracts and show the 
necessity for adjustments. Neither of the offices in the cases in question 
appears to have had sufficiently before it the points that came out in the 
course of litigation, and in consequence their forms had not been adjusted 
to meet those points. With regani to the decision in Eoberts's case, which 
was at the time and to many of us in Scotland still continues to be more or 
less an enigma^ I myself got some light at the time which may possibly help 
you also to understand it. In conversation with an eminent Englisn 
solicitor it was pointed out to me that what the case really turned upon 
was the sacredness and conclusiveness in England of a deed under seal. 
A receipt for money, for example, was only prima facie evidence of pay- 
ment, liable to be displaced by evidence to the contrary effect, but a aeed 
once executed under seal debaired the granter from raising any question as 
to the fJEusts contained in it, and upon that the decision turned, for you will 
remember the policy contained an acknowledgment that the premium had 
been paid. Of course in Scotland the sealing of deeds has not at all the 
same significance, and therefore Mr. Wark is no doubt entirely right in 
saying that here the case would have been looked upon in a very different 
light. Then in regard to Married Women's policies, I suppose nothing has 
given rise to greater trouble and difficulty in life assurance practice than 
those Acts of 1870, 1880, and 1882, however beneficial in their general 
effect they may have been. I have met with the suggestion before, and 
I observe Mr. Wark says here, that it would appear that an unmarried 
man may effect a policy for the benefit of a future wife under the Act 
[Mr. Wark — " the English Act "]. Yes, I observe you limit your observa- 
tion to the English Act of 1882. But it would require a very authoritative 
decision indeed to convince me that when the Act provided that a policy 
should be deemed a trust for the benefit of the insured's wife, it did not 
presuppose that he had a wife, or that in providing that the policy should 
not form part of his own estate, the Act enabled a man who had and might 
have no wife, to put his policy under a trust and keep it outwith his estate, 
simply because effected under that particular Act. I cannot think that 
was the meaning, yet if, as appears from the decisions, a policy effected 
for the benefit of one wife can be carried forward for a subsequent wife, 
then possibly the result inferred by Mr. Wark may follow. As bearing on 
this, I may mention what took place in connection with the Scottish Act of 
1880, the history of which I remember very well. When the Bill was 
being firamed, it was suggested that the object of enabling a widower to 
effect a policy for the benefit of his children might be attained by simply 
dropping out the word ^* married,'' which appeared in the English Act of 
1870, and making the clause read "a man may effect . . ." As, however, 
there was great difficulty in getting the Bill for Scotland carried through 
at all, it was thought best not to endanger it by any conspicuous deviation 
from the English Act, and the suggestion was not acted upon. Certainly 
at that time there was no idea that an unmarried man might take advantage 
of the Act on the chance of his marrying. Lastly, I should like to hear 
Mr. Wark a little more fully on the case which was put to him under the 
Scottish Act of 1880, where it was proposed to grant a policy that should be 
for the benefit of the wife in the event of her surviving the husband, and 
for the husband's own benefit if she should predecease him. My point is 
that Mr. Wark does not seem to deal with the question whether the alter- 
VOL. III. — PART IV. K 
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natiYe destination to the husband could be competently made in A 
effected under the Act. I should like to hear nim on that poi]|% 
to whether he would approve of issuing policies so drawn. 

Mr. Wark. — I have to thank you for the kind reception yoa bsro 
my paper, which is indeed little more than a digest of cases many of 
are perhaps merely of academic interest. I quite agree that the m 
cases in which Scottish offices dispute claims is exceedingly smalL 
that account I am all the more glad to have the opportunity of «l 
doing something in return for the honour you have done me m dc 
upon me the duty of reporting decisions of the Scottish Ooarta. 
regard to the question of insurable interest, I agree that nowad»j9 
question is seldom raised. Steps are usually taken at the outset of • 
to ensure that the question shall not be raised, and, as I have said 
paper, unless the company itself raises the question, in this country si 
no one else can. That is clearly laid down in more than one d 
Accordingly I do not see that the mere fact of the interest being a d 
legal one is of much importance to the assured if he is dealing with i 
and respectable company. I agree that in the event of the company 
to be wound up, tne liquidator would probably be bound to raise 
question. Regardincr the question of a return of premiums raised 
Mr. M^Lauchlan, I do not see how the assured could make such 
unless it were shown that the company had acted fraudulently, secoiing 
assurance and receiving premiums on the footing that the policy was & _ 
one, while all along intending to repudiate liability. The judgment \k 



Harst^s case (p. 94), would seem to apply. With regard to BoberU^M caa 
agree with the Chairman's explanation of the decision and adhere to 



t: 




ip-ee 

view that it is very doubtful if it would be followed in Scotland. GoouM^J 
now to Married Women's policies, the suggestion I made as to the ponjkj] 
bility of an unmarried man effecting a policy under the 1882 Act^ 
really based upon this —t hat in the cases cited, the question of who 
entitled to benefit by policies under that and the 1870 Act was treated Iqp 
the Judge as one of intention, and where the language used showed tinv. 
the husband intended to benefit a second wife, the court gave effect to tbA 
Now I agree that it is a very strong thing to say that a man who is no| 
married may set aside a fund for a wife he may possibly never have, if 
however he does marry a wife who may enjov it, I do not see that it is » 
much stronger thing to hold that he could set it aside for her, than it wm 
to hold, as in one of the cases cited, that the wife and children of a suba^ 
quent marriage could participate. I agree that before marriage takes plaet 
Uie policy does not come under the Act, but once it takes place, I thiiilt 
the position is not very different from th.it of a second marriage. With 
regard to the destination clause in a policy under the Act of 18^, I think 
the clause quoted (p. 105) is perfectly good. The alternative destination 
giving a contingent reversion to the husband simply expresses his interest 
at common law. It has no effect on the trust and only comes into operation 
should the proper objects of the trust fail. 

On the motion of the Chairman a very cordial vote of thanks was 
accorded to Mr. Wark for his paper and for his replies on the various 
points raised. 
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THE FACULTY OF ACTUARIES. 

EXAMINATION PAPERS, 26 and 27 April 1906. 

FIRST EXAMINATION. 
Eza/niiners—^R. W. A. Sim and Db. J. Bucuanan. 

FIRST DAY — PART I. 

1. Calculate the value of 

I.8S of i±iLx^— y of £52, 4s. 6d 

+fxf| of £17.50416. 

2. Deduce with reasoning the rule for finding the Least Common 
Multiple of two or more integral nambers. Extend this to the 
case of vulgar and decimal fractions. 

There are four numbers which have one common factor, and 
no other factor is common to any two. Their product is 
775719252, and their Least Common Multiple is 63756. Find their 
common factor. 

3. Resolve 2x* — 3xy—7xz^2y*+iyz+Qz* into factors. 

4. At what time between five and six o'clock are the hands of 
a clock y\ of the distance apart that they were twelve minutes 
before 1 

5. Find the sum of the squares of the reciprocals of the roots 
of a;'+10a;"-3a;+2=0. 

6. Of the whole cost of constructing a railway f is held in 
VOL. III. L 
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shares, and the remainder, £400,000, was borrowed on a mortgage 
at 5 %. Find what amount of gross annual receipts— of which 
55 % will be required for the working expenses of the line, and 
5 % for a reserve fund — will yield to the shareholders a dividend 
of \\ % on their investment. 

7. A student is examined in 3 papers with a maximum of 
n marks for each paper. In how many ways can he get a total of 
n marks t 

FIRST DAY — PART II. 

8. Find the greatest term in the expansion of (1 +^)^» ^ being a 
positive integer. What is the condition that the greatest term 
may have the greatest coefficient? 

9. Show that the value of the fraction ^"^ "^^ lies between 
those of the greatest and the least of the fractions % -, and -. 

10. If - and - are the roots of a* — «a; + ? = 0, show that 

a b 

loge(a;*+iw+g)==:loge(?+(a+6)aJ-i(a*+6*K+K«"+ft"K— • • . , 
where x is such that neither ax nor (a; is > 1. 

11. 20,000 tons of water per minute flow out of a reservoir 
through an opening 14 yards broad, and i yards high. Find, 
correct to two decimal places, at how many miles per hour 
the water flows, assuming that a cubic foot of water weighs 
62^ lbs. 

12. Form an equation with rational coefficients of which one of 
the roots is ^5— J 2. 

13. By means of two different expansions of e^, show (1) that 

the coefficient of jc* is — , and (2) that 5e=~+^+i^+ 

14. In how many different ways can 1000 be divided into two 
parts, so that one of them may be divisible by 7, and the other 
by 13? 

SECOND DAY — PART I. 

15. Find the sum of the squares of the first rv natural numbers. 
The odd integers are arranged in groups as follows: — 1 ; 3, 5 ; 

7, 9, 11 ; . . . Show that the sum of the numbers in the nth group 



is n'. 



16. The first term of a series is a, and each succeeding term is 
r limes the sum of all that precede it. Find the sum of the first 
n terms. 
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17. Solve the equations 

(i) (x+4)(a;-l)+2Vx*+3a;-l=0 
(ii) ic*+4y=y*+4x=l. 

18. Define a logarithm, and prove that loga6 \ogyc=\ogaC. 

If loga&=log5C and loga<;=log4^, prove that (loga<Q*=(logftd)\ 

19. Find the expression for the number of combinations of 
n things taken r at a time, without assuming that for the number 
of permutations. 

20. How many different arrangements of the letters of the 
word achiary can be made, in which the two a's do not come 
together 9 

21. At a game of golf A has won the first n holes and there are 
n+1 holes to be played, each of which may be won, halved, or 
lost. Show that A may win the game in (n+1)' ways. 

SECOND DAY— PART II. 

22. What is the chance of throwing heads (\)n times exactly, 
(2) n times at least, in 2n spins of a coin ) 

23. Of three dice one is marked with the numbers 1 to 6 ; 
another with the odd numbers 1, 3, 5, each repeated twice ; and 
the third with the even numbers 2, 4, 6, each repeated twice. 
Show that the chance of throwing 9 is one ninth. 

24. Ten cards, niunbered with the digits 1 to 10, are turned 
face downwards on the table, and three are selected at random. 
Show that it is 5 to 1 against the number on one of the selected 
cards being equal to the sum of the numbers on the other two. 

25. Sum to n terms the series 

2 4 6 

26. Find the nth difference of the following 

(i) ef^ 

^^^^ x(aj+l)(a;+2) . . . {x+m^l)' 

27. Prove that 

Find the simplest algebraical expression in ar, which assumes the 
values 1, 4, 15, 58, 181 by giving to x the values 0, 1, 2, 3, 4. 
28. State and prove Lagrange's interpolation formula. 
Interpolate a value midway between v, and 1^,, having given 

1*1=92815: tt,=91890 
tt, = 92414: 1*4=91247 
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SECOND EXAMINATION. 
^a;amtn€r«— Mb. John Kicoll akd Mk. Hugh W. Bbown. 

FIRST DAY — PART I. 

1. What rate of interest has been employed if iris= '01123 and 
ai,=21'200? 

2. A policy, originally effected for the whole term of life, has 
been in force for n years. The holder desires to have it converted 
into an Endowment Assurance payable m years hence or at death ; 
but instead of paying an increased premium he wishes the sum 
assured to be reduced, the annual premium being continued at the 
same amount as before. Determine the reduced amount of the 
policy. 

3. Certain trustees are owners of terminable leasehold property 
yielding a rent which varies from year to year. They wish to 
protect the beneficiaries from loss of capital on the termination of 
the leases, and ask you to prepare a schedule showing what pro- 
portion of each year's rent must be held back as principal. 
Explain the nature of the required schedule. 

4. What do you understand by the expression '^Differential 
Coefficient"? 

5. Show that the value of a Double Endowment policy effected 
at age x^ to mature at age a;+/, which has been n years in force, 
may be represented by n^,7|(l+t^«)+(t-.»^B«+n-e^«). 

(I.IL 

6. Show that -- is approximately equal to i(t^+i— t*,_i). 

7. If 2-( denote Mo+^i+^«+ • • • +^»-i *^d ^v! denote 

"'■mm m 

prove that ^m = 2 x i 

"' "' m{(l+Ar-l} 
where A represents the operation of differencing, the interval 
being unity ; and show that the expression 






is a particular case of the general formula. 



FIRST DAY— PART II. 



8. Express n\m(^x in terms (1) of temporary annuities, and (2) of 
deferred annuities \ and prove the two expressions equal. 
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9. Show bow you would arrive at the annual premium for an 
assurance payable only if the last survivor of two lives aged x 
and y die within n years, or if one at least of them survive 
that term. 

10. Find expressions for the probabilities that of three lives 
Zy y, and z^ x will die — 

(1) Second of the lives. 

(2) In the same year as z, whether first, second, or third 

of the lives. 

(3) At least i years after y, and at least t years before e. 

11. Find an expression for Al^ on the assumption that the 
chance of both x and y dying in the same year may be neglected. 

12. By entering Orchard's Tables with a certain life annuity, 
the Single Premium at 4 per cent, for an assurance of 1 is 
found to be -56731. Given at 4 per cent. t;= -961538, find the 
value of the annuity made use of in arriving at the foregoing 
Single Premium, and give also the Single Premiums in Orchard's 
Tables following -961538 for the next two higher values of 
annuities. 

13. Give the formula for the annual premium for a Capital 
Redemption policy payable at the end of n years on the basis 
of interest at the rate of 4 per cent, for the first k years, 
3 per cent, for the next r years, and 2 per cent, for the re- 
mainder of the term. 

What should be the net value of such a policy at the end of 
i+r years? 

14. An Assurance Association is started with /« members 
all aged x. Each succeeding year /« members join, also all aged x. 
Assuming that there are no discontinuances except by death, 
show how you would arrive at the number of years that will 
elapse until the number of members in the Association becomes 
stationary. 

SECOND DAY — PART I. 

15. Find an expression for the value of a perpetuity payable by 
quarterly instalments. 

16. Define shortly the following terms, namely — (1) Expectation 
of Life ; (2) Vie probable ; (3) Mean age at death ; (4) Most pro- 
bable afterlifetime ; (5) possible lifetime ; (6) Complement of life ; 
(7) limiting age ; (8) Radix of a Table ; (9) Truncated Table. 

17. An Annuity of £k is to be paid to z so long as he and x and 
y are all alive. At the first death of the three lives the Annuity 
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is to be shared equally by the survivors ; and, at the second death, 
it is to be continued for n years certain to the last survivor of the 
lives or to his heirs. Express the share of z in the annuity. 

18. Give the formula for the annual premium by % payments 
(< being less than n) for an Endowment on x payable at age x+*H 
the premiums paid to be returned without interest in the event of 
death occurring before age x-^-n. Allow for a loading of ten per 
cent. Express, by the Prospective Method, the Surrender Values 
of the policy at the end of k years (^ being less than ^), and at the 
end of /+ 1 years. 

19. In a certain Annuity Society the Annuities instead of being 
payable in advance during life are to be forborne and improved at 
interest until the deaths of the various members occur. Give ex- 
pressions for (1) the tqjual sum that can be paid at each death, and 
(2) the average of all the sums that may become payable if the 
amounts are to vary with the term of the accumulation. In 
ordinary circumstances which of these expressions will be the 
larger, and under what conditions will they be equal to one 
another ? 

20. Give the formula for the Single Premium for an Assurance 
payable at the death of the last survivor of x and y, if that occur 
in the lifetime of z, or within t years after the death of z. 

SECOND DAY— PART II. 

21. A debt is to be discharged by n equal annual payments to 
include (1) principal, (2) interest, and (3) the premium for an 
assurance to provide for the cessation of the annual payments and 
the extinction of the debt if the debtor, aged x, die before the 
expiration of the n yeara What should be the amount of the 
annual payment ? 

22. A temporary annuity during the life of x is purchased on 
27th April 1906, to be payable half-yearly in equal portions until 
20 payments have been made, the first half-year's payment be- 
coming due on 15th May, with a proportion in event of death 
within the period. Express its value. 

23. Given ^4. = 79267^ ._, . ^, , . ^ „ 0/ * 

Z —78627 ^'^^^ *^ ^"® annual premium at 3 % for 
;"~^,-g^Kr a Temporary Insurance for three 
7*^ Z 76837) years on a life aged 45 1 

24. Show how to construct a table of Whole Life Policy-Values. 
Give the actual arrangement of the work, and explain what checks 
you would introduce to secure accuracy. 
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25. State the bases of the English Life Tables, and give your 
reasons for any opinions you may hold as to their applicability or 
inapplicability to the affairs of Life Assurance Institutions. 

26. Prove that / tv^a:=?(t4_„+4tto+Wn) approximately. 

J -n 3 



PINAL EXAMINATION. 
ExaminerB — Dr. A. E. Sfrague ahd Mr. Alex. Fraser. 

FIRST DAY — PART I. 

1. Describe fully the various columns you would employ in 
calculating, for a friendly society, valuation factors based on its 
own experience, allowing for secessions ; the rates of mortality, 
sickness, and secession being given for each age. State clearly 
your assumptions as to the principles on which the various rates 
have been tabulated. 

2. Describe Mr. Moore's investigation into the rates of mortality 
among total abstainers from alcoholic liquors and non-abstainers. 
State the results of the investigation, and point out the causes 
which tend to vitiate the conclusions drawn from them. 

3. Describe the method of graduation of the O^ tables, and 
state what relations hold between the various constants used in 
the process. 

4. In order to graduate a series of select mortality tables by 
Makeham's law it is necessary to alter the constants each year 
during which " selection " remains. Prove that this alteration of 
the constants does not interfere with the property which is known 
as "Uniform Seniority" provided the lives in question have been 
insured for the same number of years. 

5. Having given a series of equidistant terms, demonstrate 
formulas (working to fourth differences) to subdivide each 
interval into m parts so as to produce a series of terms distant 

from each other by only — of the interval between the given 

terms. Apply the formulas to insert four terms between the first 
two terms of the following series, 40,000; 38,125; 30,000; 
23,125; 40,000. 

6. If the force of mortality be constant (=c) prove by direct 

integration that -32j= — ^. 
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FIRST DAY— PART II. 

7. Find the value of A^^,^ by the O^ Table at 3% interest, 

using Woolhouse's "Nugget" formula. The following are the 
logarithms of the constants in the formula : — 

tt, r-44859 

ut 0-20924 

tt,t 0-33943 

ua 0-26254 

8. Give a short account of the investigations that have been 
made into the rates of mortality in tropical Africa, and state what 
extra premiums have been suggested for various localities there. 
What reasons are there for supposing that these rates should be 
modified ? 

9. It is proposed to adopt Herr Alt^nburger's method of valu- 
ation for Limited Payment Policies in an office where the premium 
income is due on the average eight months after the close of the 
year. Show in detail how you would arrive at the necessary con- 
stants in the case of yearly premiums. Assume lives born between 
1st July of one year and 30th June of the following year to be 
grouped together. 

How would you make adjustments for half-yearly and quarterly 
cases (included amongst the yearly cases), where a full year's 
premium did not fall due in the year of last payment 9 

10. If you were asked to value a large number of endowment 
assurances without profits, the data to be supplied on cards, 
what information would you require to be given on the cards 1 
Explain the various processes by which you would make the 
valuation, and sketch the forms of books or schedules you would 
employ. 

11. Describe a method of valuing (approximately) whole life 
assurances by the 0^"^ (select) tables, and give a short explanation 
of the principles underlying the method. 

12. How is the increase in endowment assurance business likely 
to affect the future rates of bonus % 



SECOND DAY— PART I. 



13. How do the usual systems of simple and compound bonuses 
compare with the results of the contribution method under endow- 
ment assurance policies effected with an office which charges 
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ayerage premiums, earns an average rate of interest, and experi- 
ences average rates of mortality and expense f 

14. An ofSce gives to limited payment policyholders the option 
of applying the reversionary bonuses towards making the sum 
assured payable during lifetime, and it is desired to arrange the 
books so that policies where the option has been exercised may 
still be valued in the limited payment class. Show in what ratio 
the declared bonuses must be increased at subsequent valuations 
to allow of this (a) when the valuation basis remains constant ; 
(6) when the basis is altered. Assume that the original number 
of premiums will have been paid before the sum assured finally 
becomes due by application of the bonuses. 

15. A life office purchases Convertible Preference Stock of a 
British Railway shortly before the stock is quoted ex. div,^ receives 
payment of the dividend, immediately thereafter exercises the 
option to convert, and sells a few months later, making a profit on 
the transaction. Draft all the cash-book, journal, and ledger 
entries necessary. 

16. Give a short statement of the principle of "Double-Entry " 
book-keeping ; and explain how it facilitates the drawing up of a 
Balance Sheet and Revenue Account. How does the latter differ 
from a Cash Account? 

Describe the reconcilement which is necessary to prove that all 
of the entries in the Journal have been posted to the Ledger. 

17. Give an account of the course for the past ten years of the 
market for American Railway securities, and state shortly your 
opinion of these as an investment at the present day. 

18. Give your opinion, with reasons therefor, as to the suita- 
bility for Life Assurance Offices of the following mortgages, and 
state what special inquiries you would make in each case: — 

(a) On leasehold property, with residential suites of apart- 
ments, in London. 

(Tt) On freehold property in one of the chief provincial cities, 
let at small weekly rents. 

(c) On shop and house property in a good position in a 
fashionable seaside resort. 



SECOND DAY — PART II. 



19. What is an " Equitable Mortgage," and how does the position 
of the holder differ from that of an ordinary mortgagee as regards 
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(a) surrendering a policy; (5) borrowing upon security thereof; 
and {c) giving a receipt for the policy money f 

Can a yalid security be constituted by the mere deposit of a 
policy ? 

20. Under what conditions can a proprietary Assurance Com- 
pany safely accept (a) a Colonial or (i) a foreign grant of repre- 
sentation as proof of title to (1) a policy, and (2) shares in the 
Company % 

21. What would you give for the purchase of a well-secured 
reversionary life interest of £500 per annum to a life aged 40 
after the death of one aged 65, power of redemption being 
reserved for 5 years; and on what terms would you grant an 
extension of the redemption period for other 5 years at the 
expiry of the first term f 

22. Draft a form of world-wide indisputable policy for use by a 
proprietary Life Office, the policy to be worded so that it may be 
used for any of the principal classes of assurance by means of 
entries in an appended schedule. Draft the schedule also. 

23. State the principal recommendations of the Committee 
recently appointed to investigate life assurance affairs in America, 
and give briefly your opinion on each. 

24. Describe what are meant by the " Reversionary Annuity " 
and the '' Varying Assurance'' methods of valuing a Widows' 
Fund. Give your opinions as to the advantages and disadvan- 
tages of each, with reasons. 
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REPORT BY THE COUNCIL, 1906. 

The Council have pleasure in submitting their Annual Report 

At the Ordinary General Meeting held on 26th June 1905, Mr. 
Thomas Oans Ackland, F.I. A., and Mr. Ralph Price Hardy, F.I.A., 
were elected Honorary Fellows. 

The following six gentlemen, who passed the Final Examination 
this year, have been admitted Associates, viz. : — Messrs. W. Borland, 
W. Fenwick, T. Frazer, Jun., R. M. Hunter, J. M'Intosh, and 
J. A. Thomson. 

The following gentlemen have been admitted Fellows in terms of 
Rule 3, viz. : — Messrs. H. F. Cowan, J. N. Forrest, W. E. GilLt- 
HESpy, R M. Hunter, J. MIntosh, 0. C. Nicholl, B.A., and J. A. 
Thomson. 

The Council have to report with regret the death of Mr. Thomas 
Ooldie Dickson, C.A., an original member of the Faculty, and of 
Mr. Peter Lorimer Cattanach, Jun., C.A., who was admitted a 
Fellow in 1903. 

The total Membership is now 190, viz. : — 7 Honorary Fellows, 179 
Fellows, and 4 Associates. 

Since 31st May 1905, 19 Students have been admitted, 6 have 
become Associates, 9 have resigned, and the names of 15 have been 
removed from the roll, in consequence of their having discontinued 
payment of the annual subscription. The number now on the roll 
is 139. 

The Annual Examinations were held on 26th and 27th April 
last. Fifty-five Candidates entered for examination, viz. : — 24 for the 
First Examination, 16 for the Second, and 15 for the Final. The 
following is a list of the successful Candidates arranged in order 
of merit : — 
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FIRST EXAMINATION. 

1 and 2/*Arthur Cockburn. 7. Alexander T. Maclean. 

(i;jtWt/)\»ALEXANDER M. HOGG. i 8. ALFRED W. BeWS. 

3. David Bbgg. 9. Alexander J. Green. 

4. David Q. Young. 10. William M. Wishart. 

5. William Macfarlane. 11. Sydney J. Tavender. 

6. John B. Jackson. 12. Malcolm Halcrow. 

* With distinction. 

SEOOND EXAMINATION. 

1. David N. Strathie. 7 and 8 r John R. Moodie. 

2. John S. B. Wilson. ' (i5?!Zw«/) I William G. Walker. 

3. Steven J. L. Hardie. I 9. Archibald Harrower. 

4. John P. P. Oliver. 10. James N. Adams. 

5. John G. Davidson. I 11. William L. Crawford. 

6. James P. M 'Naught. 



FINAL EXAMINATION. 

1. Walter Borland. 

2. Thomas Frazer, Jun. 

3. Charles H. L. Catchlove. 



4 and 5 /Robert M. Hunter. 
(^jt/a/)t James MIntosh. 

6. Willlam Fenwick. 

7. James A. Thomson. 



The Honorary Treasurer's Accounts for the year ended 31st Decem- 
ber 1905, with relative Statement of Funds, audited by Mr. Charles F. 
Whigham, C.A., are herewith submitted. The Income of the year 
was £637, 4s. 8d., and the Outgo was £694, 98. 4d. The Funds ai 
the close of the year amounted to £1966, 6s. 2d. 

Donations of books for the Library have been received from The 
Census Office of the United States of America, Dr. T. B. Sprague, 
Mr. Hugh Blair, Mr. Henry Cockburn, Mr. M. M. Dawson, Mr. 
Archibald Hewat, Mr. Henry Moir, Messrs. Bradshaw and Sanderson, 
and others, to all of whom the thanks of the Council have been 
conveyed. From Mr. David Paulin has been received a donation of 
twenty guineas, to be employed in the purchase of books. 

The Jubilee of the foundation of the Faculty was celebrated on 
19th January last by a Dinner, at which one hundred gentlemen were 
present. A full report of the proceedings on that occasion has been 
published in the Transactions, 
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During the Session 1905-1906 the following Papers were read : — 

11th December 1905. "An Analysis of the Profit from Endow- 
ment Assurances." By Mr. James Chatham. 

12th March 1906. "Notes on Summation and Interpolation." 
By Mr. Austyn J. C. Fyfe. 

12th March 1906. "Results of a Group Valuation of Joint-Life 
Policies." By Mr. George G. M'Laren. 

4th June 1906. "Notes on Recent Decisions relating to Life 
Assurance." By Mr. John L. Wark, Advocate. 

The Papers by Mr. Chatham and Mr. Fyfe, with abstracts of the 
relative discussions, have already been published in the Transactions, 
and Mr. Wark's Paper will soon be ready for issue. 

The Council reappointed Mr. John L. Wark, Advocate, as Reporter 
to the Faculty on law cases connected with actuarial questions or the 
business of life assurance. It is hoped that members will assist in 
this matter by giving the Honorary Secretary of the Faculty notice 
of any cases of which they may have knowledge, with a view to their 
being brought before Mr. Wark. 

N. B. GUNN, 
Presideni. 

Edinburgh, ^h June 1906. 
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STATEMENT OF FUNDS, Slat DEOEMBBB 1905. 

J&760 Caledouian Bailway 4 per cent Consolidated 

Preference Stock, No. 1 (Cost), . £892 17 9 

J&300 Highland Bailway i\ per cent Debenture 

Stock (Cost), . . 389 2 9 

£220 Victoria Government 3^ per cent Inscribed 

Stock (Cost), . . 196 13 



J&200 North British Railway 3 per cent Deben- 
ture Stock (Cost), . . . 
£150 Great Central Eailway 4^ per cent Prefer- 



208 7 2 



ence Stock (Cost), . 
Value of Furniture in Faculty's Booms, 


19 
7 


. 195 12 
110 12 


9 
9 


Less Balance due Hon. Treasurer, 


£1,993 6 
27 


2 



General Fund, £1,937 
Commutation Fund, . .28 


£1,966 6 

2 



2 

1 


£1,966 


6 


2 





NoTB. — In addition to the above Assets the Faculty has also 
(1) the Library, which contains a large and valuable collection of 
Books and Pamphlets ; and (2) a considerable stock of Transactions 
in hand. 
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ANNUAL MEETING, 1906. 

The Annual General Meeting of the Faculty was held in tiie 
Faculty's Hall on 14 June 1906, the President (Mr. N. B. Gunn) 
in the chair. The Report by the Council (see p. 121), which had 
been circulated among the members, was held as read. 

The Presidsnt said : — Gentlemen, the Report has been in your 
hands and I presume you have all read it. It is usual for the 
Chairman, in moving its adoption, to make a few remarks. I 
have, however, very little to add to what is detailed there. We 
have had a prosperous but, apart from our Jubilee celebration, an 
uneventful year. You will note the increase in our Membership 
— from 184 to 190. We have lost two members by death — 
Mr. T. G. Dickson, one of our oldest members, and Mr. P. L. 
Cattanach, one of our youngest. The Sessional Meetings have 
unfortunately been fewer in number than usual, the Secretary 
having had great difficulty in getting papers — probably on account 
of the forthcoming Congress, for which several of our members 
have been preparing papers. Some of these might otherwise have 
been contributed to our Transactions. Speaking of the Trans- 
actions — you are aware that Mr. Warden, who acted as Editor 
and did his work so admirably, and to whom the Faculty owes so 
much for this and other services, has found it necessary to resign. 
As his successor we have fortunately secured Mr. Armstrong, under 
whose care the papers of the past Session have been edited. I 
need hardly refer to the proceedings in connection with the Jubilee 
of the Faculty, a full Report of which appears in the Transactions, 
Thanks to the excellent arrangements made by the Honorary 
and Acting Secretaries the Dinner was most successful. I have 
referred to the International Congress of Actuaries — the fifth — 
which, as you are aware, is to be held in Berlin in September. A 
circular has been issued by the Organising Secretary of the 
Congress, specifying the proceedings generally, and indicating the 
hospitalities which our Actuarial brethren in Germany are pre- 
paring to bestow on their visitors. I trust all of us who can 
possibly do so will attend the Congress, and that we shall be largely 
represented there. Finally, I may refer to the appointment by 
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the House of Lords of a Select Committee to consider what steps 
should be taken for the protection of British policyholders in 
Foreign and Colonial Companies. In response to the Committee's 
invitation, the Council of the Faculty hare requested the President 
to attend and give evidence on the Faculty's behalf. With these 
few remarks I now ask you to approve of the Report, to adopt 
the Honorary Treasurer's Accounts, and to pass a hearty vote of 
thanks to the Auditor, Mr. C. F. Whigham, for his services. 

Mr. J. Chatham. — I rise for the purpose of seconding the motion 
for the adoption of the Report. It is no ordinary Report, since it 
refers, though in modest terms, to the celebration of our Jubilee. 
While I agree that our grateful recognition is due to the Secretaries 
for their work in connection with the Dinner, I think I am 
endorsing the opinion of every one when I say we are specially 
sensible of the admirable manner in which you, Sir, presided 
there. When we arrive at a landmark such as the Jubilee we are 
inclined to look back and see how far we have travelled, and in 
what measure the Faculty has realised the expectations of its 
founders. Without enlarging on this, I may take one gratifying 
point disclosed in the Report, viz. our membership. I feel sure 
the founders had no idea the Faculty would ever attain its present 
dimensions. We have now a great deal of good material to work 
upon. You, Sir, referred to the paucity of papers last Session. 
With the exception of the first in the list, I have no doubt that 
what they lacked in number they made up for in quality. One 
would like, however, to see the younger members coming forward 
and taking their share in the preparation of papers, which would 
not only be of advantage to themselves but would redound to the 
honour of the Faculty. 

The Report was adopted unanimously. 

The usual ballot was then taken for Office-bearers and Members 
of Council, and the following gentlemen were elected for the year 
1906-7, as recommended by the Council : — 
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PRESIDENT. 
ARCHIBALD HBWAT. 

VICE-PRESIDENTS. 

NIEL BALLINQAL GUNN. 
GEORGE MACRITOHIE LOW. 
ANDREW HUGH TURNBULL. 



HONORARY SECRETARY. 
GORDON DOUGLAS. 



HONORARY TREASURER. 
JAMBS CHATHAM. 



ORDINARY MEMBERS OF COUNCIL. 



THOMAS WALLACE. 
WILLIAM RAE MACDONALD. 
JOHN NICOLL. 
ALEXANDER ERASER, JUN. 
ROBERT M. M. RODDICK. 
JAMBS STIRLING. 



ROBERT MURRIE. 

VYVYAN MARR. 
•R. HILL STEWART. 
•CHARLES F. WHIGHAM. 
•WILLIAM HUTTON. 
•JAMES J. M'LAUCHLAN. 



* New Members. 



On the motion of Mr. G. M. Low a very hearty vote of thanks 
was accorded to Mr. Gunn for all he had done for the Faculty 
during the three years he had heen President. Mr. Low referred 
to the special circumstances under which the Faculty had last year 
unanimously extended Mr. Gunn's term of Oflfice. Nothing, he 
said, could have been better or more suitable than that the Faculty, 
at the period of its Jubilee, should have had Mr. Gunn as its 
President. 

On the motion of Mr. Paulin the services of Mr. J. J. 
M*Lauchlan, the retiring Honorary Secretary, and of Mr. W. G. 
Walton, the retiring Honorary Treasurer, were also heartily 
acknowledged. 
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OFFICB-BEABERS; MEMBERS OF COUNOIL AND 

COMMITTEES, 1906-1907. 



PRESIDENT 
ARCHIBALD HEWAT. 

VICE-PRESIDENTS 
NIEL BALLINGAL GUNN. 
QEORQB MAGRITOHIB LOW. 
ANDREW HUGH TURNBULL. 

HONORARY SECRETARY I HONORARY TREASURER 

GORDON DOUGLAS. I JAMBS CHATHAM. 

COUNCIL 
The PRESIDENT, VIGE-PRESIDBNTS, HON. SEGRETART, HON. TREASURER, 

AKD 



THOMAS WALLACE. 
WILLIAM RAE MAC DONALD. 
JOHN NICOLL. 

ALEXANDER ERASER, Junior. 
ROBERT M. M. RODDICK. 
JAMES STIRLING. 



ROBERT MURRIB. 
VTVYAN MARR 
RALPH HILL STEWART. 
CHARLES F. WHIGHAM. 
WILLIAM HUTTON. 
JAMES JOHN M'LAUGHLAN. 



HALL AND LIBRARY COMMITTEE 
The president and HON. SBCRETART {ex offlHo) 

AKD 



NIEL BALLINGAL GUNN. 
GEORGE MACRITCHIE LOW. 
THOMAS WALLACE. 



WILLIAM RAB MAGDONALD. 
ROBERT M. M. RODDICK. 
CHARLES F. WHIGHAM. 



HONORARY LIBRARIAN 
ALFRED ERNEST SPRAGUE. 

COMMITTEE ON EXAMINATIONS 
The president and HONORARY SECRETARY (t* officio) 

AND 



•ALEXANDER ERASER, Junior. 
•HUGH WYLIE BROWN. 
•ALEXANDER G. DONALD. 



JAMES JOHN M'LAUCHLAN. 
JAMES CHATHAM. 
WILLIAM HUTTON. 
ROBERT MURRIB. •WILLIAM ABERNETHY SIM. 

•ALFRED ERNEST SPRAGUE. *JAME8 BUCHANAN. 

* Examiiun 

COMMITTEE ON SESSIONAL MEETINGS AND TRANSACTIONS 
Thb PRESIDENT and HONORARY SECRETARY (ex offieio) 

AND 

RALPH HILL STEWART. tHUGH WYLIE BROWN. 

ALEXANDER ERASER, Junior. | fSTUART F. M. GUMMING. 

VYVYAN MARR. ' fJOHN W. WINK. 

t Nominated by Couneil under Rule 24. 

HONORARY EDITOR OF THE TRANSACTIONS 
JOHN ROBERT ARMSTRONG. 

SECRETARY 
JOHN EDGAR, Edinbuboh Lin Assurancr Company, 22 Gborob Stbsr, Bdutbobor. 



LIST OF MEMBERS AND STUDENTS 
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HONORARY FELLOWS 



Date of 
Admiflrioo. 

1905 Ackland, Thomas Gans, F.LA., 
F.S.S. ) F.A.S. ) 
5 dt 6 Clements Inn, Strand, 
London J W.C, 

1868 Blackburn, Hugh, M.A. 

{LcUe Profusor of McUhemcUics, 
University o/Olaagow), Roshvenf 
Moidart, Inverness-shire. 

1868 Fuller, Frederick, M. A. , LL. D. 
( LcUe Professor of Mathematics, 
University of Aberdeen), 9 
Palace Road, Surbiton, King- 
alon-on- Thames, 

1856 Gregor, David Clunie 

{Late Colonial Secretary, Stan- 
dard Life Assurance Company), 
24 Murrayfidd Avenue, Edin- 
burgh. 



Date of 
Admission. 

1905 Hardy, Ralph Price, F.I.A., 

61 Addison Mood, Lotidon, W. 



1902 SprMpie, Thomas Bond, M.A. 

(Cantab.), LL.D., F.I.A., 

F. R. S. E. 
{Laie Manager and Actuary, 
Scottish ISquitable Life Assurance 
Society), 2^ Buckingham Terrace, 
Edinburgh. 



1904 Thomson, Spencer Campbell, 
B.A. (CanUb.), F.R.S.E. 
{Late Manager and Actuary, 
Standard Life Assurance Com- 
pany), 10 Eglinton Crescent, 
Edinburgh. 



FELLOWS 

TkoM marked thu» * have passed the Faculty's Examifiations. 



Date of 
AdmissioxL 

1902* Adamson, William, A. I. A., 

Scottish Accident L\fe and 

Fidelity InsuranceCompany,Ltd., 

1 15 George Street, Edinburgh. 

1901* Adamson, William Livingstone, 
Standard Life Assurance Com- 
pany, 3 George Street, Edinburgh. 

1896* Anderson, David Leslie, C.A., 

Secretary, The Linen Thread 
Company, Ltd., 180 Hope Street, 
Glasgow. 

1864 Anderson, James John Philip 

{LaJtt Secretary, Scottish Widows^ 
Fund and Ltfe Assurance 
Society), 51 Melville Street, 
Edinburgh. 



Date of 
AdmisaioD. 

1903* Anderson, Thomas Frederic, 
F.LA., 
Royal Exchange Assuratice Cor- 
poration, Royal Exchange, Lon- 
don, E. C. 



1898* Armstrong, John Robert (Hon- 
orary Editor), 
Scottish Provident Institution, 
6 St. Andrew Square, Edin- 
burgh. ^ 

1902* Bannatyne, William, 

Scottish Temperance Life Assur- 
ance Company, Ltd., 105 St. 
Vincent Street, Glasgow. 



IV 



FELLOWS 

riune marktd thvs * have pasted tJu FaouUi^t Emmi^iationi, 



Date of 
Admisaion. 

1898* 



Blount, Edward Thomas Joseph, 

A.I.A.,F.8.S., 
Standard Life Assurance Com- 
pany^ Shanghai, 

1878 Bloxsom, William Gibson, 

Managing Director ^ The Profits 
and Income Insurance Company ^ 
Ltd, , 9 Flut Street, London, E. C. 

1893 Blyth, Robert, C. A. , 

QenxTol Manager, Union Bank 
ofScotlandy Limited, Olasgow. 

1902* Bowie, John, 

Scottish Temperance Life Assur- 
ance Company, Ltd,, 105 iS'^ 
Vincent Street, Olasgow, 

1905* Boyd, James Colville, 

North British and Mercantile 
Insurance Company, 64 Princes 
Street, Edinburgh. 

1886* Bremner, Thomas William, 

Secretary, Australasian Depart- 
ment, Mutual Life Assurance 
Company of New York, Martin 
Place, Sydney, 

1904* Brodie, Robert Raynal, A.I.A., 
Scottish Provident Institution, 
6 St, Andrew Square, Edinburgh, 

1897* Brown, Hugh Wylie, F.I. A., 

Actuary, Scottish Union and 
National Insurance Company, 
35 St, Andrew Square, Edin^ 
burgh, 

1902* Buchanan, James, F.I.A., D.Sc. 
(Glasgow), M.A. (Cantab.), 
Scottish Widows* Fund and L\fe 
Assurance Society, 9 ^i^. Andrew 
Square, Edinburgh, 

1 904* Cameron , Finlay James, A. I. A. , 
Friends* Provident Institution, 
46 Darley Street, Bradford, 
Yorkshire, 

1885* Cameron, George, 

Actuary, Standard Life Assur- 
ance Company, 3 George Street, 
Edinburgh, 

1904* Cameron, John Campbell, M.A., 
Scottish Metropolitan L\fe As- 
surance Company, Ltd,, 25 St, 
Andrew Square, Edinburgh, 



Date of 
Admisaion. 

1893* Campbell, NeU, 

Scottish Equitable Life Ai 

ance Society, 28 St, Andrew 

Square, EdinburgK 

1871* Garment, David, F.LA., F.A.S., 
Assistant Actuary, Australian 
Mutual Provident Society, 
Sydney. 

1890* Garment, David Malcolm, 

As^tani Manager, Law Ouar* 
antee and Trust Society, 49 Chan" 
eery Lane, London, W,C, 

1904* Cathles, Lawrence Maclagan, 

Actuary, Franklin Life Insurance 
Company, Springfield, Illinois, 
US, A. 

1886* Chatham, James, F.LA. (Hov- 
ORART Treasurer), 
Secretary and Actuary, Scottish 
Life AssiwnXwx, Company, Ltd,, 
19 St, Andrew Sq,, Edinburgh, 

1882* Chisholm, James, F.LA., F. AS., 
{Late Manager and Actuary, 
Imperial L{fe Insurcmce Com- 
pany), Cros^/teld, Alberta, 
N,W,T., Canada, 

1900* Clapperton, David Alexander, 
O.A., 
6a George Street, Edinburgh. 

1874* Cockbum, Henry, F.LA., 
F.A.S., 
Manager of Life Deft, and 
Actuary, North British amd 
Mercantile Insurance Company, 
61 Threadneedle Street, London, 
E,C. 

1878* Cousin, John William, 

{Lale Assistant Actuary, Edin- 
burgh Ltfe Assurance Com- 
pany), 58 Neiobattle Terrace, 
Edinburgh, 

1906* Cowan, Hugh Francis, 

Edinburgh L\fe Assurance Cfom- 
pany, 2i2 George Street, Edin- 
burgh, 

1902* Gumming, Stuart Ferrier Mac- 
donald, 
Life Associalion of Scotland, 
82 Princes Street, Edinburgh, 



Date of 
AdmiMion. 

1901 • 



FBLLOWS 

Thou mark»d thus • have ptUMtd tkt Fae^dt^$ EmrnifuM^m. 



Denham, Walter, F.LA., 
City of Okuffow Lift Assurance 
Company, 30 Renfidd Strui, 
Glasgow, 

1906* Denmead, John Charles, M.A. 
(Cantab.), F.LA., 
Ettalt'Duty Office, Somerset 
ffouse, Londouy W,C. 

1S76* Deuohar, John Jamea Walker. 
F.LA., 
General Manager and Actuary, 
Norwich Union Lift Insuranct 
Society i Norwich, 

1901* Donald, Alexander Graham, 
M.A., A.LA., 
Scottish Provident Institntiofi, 
QSt. Andrew Square, Edinburgh, 

1884* DougUu, Gordon, F.LA. (Hon- 

OBABT SbCBKTABT), 

Actuary, Lift Association of 
Scotland, 82 Princts Street, Edin- 
hurgh. 

1879* Dovey, William Roadley,A.L A., 

F.Ao., 

62 Weston Park, Crouch End, 
London, N, 



1889' 



1891 



1900' 



1877^ 



Duff, Campbell Kerr, C.A., 
65 Bath Street, Glasgow. 

Dnncan, Alexander 
{L€Ue General Manager, Scottish 
Union and National Insuranct 
Company), Edinburgh. 

Edgar, John (Sbcbetaby), 
Edinlnirgh Life Assurance Com- 
pany, 22 George Street, Edin- 
burgh. 

Evans, William, A. LA., 

F. R. S. E. 
{Latt Assistant Actuary, Scottish 
Widowt^Fund and Life Assurance 
Society), 38 Momingside Park, 
Edinburgh, 



1902' 



Falconer, Herbert Francis, 
21 West Mayfitld, Edinburgh. 

1896* Fenton, Francis Kerr, 

Scottish Amicable Life Assurance 
Society, 1 Threadntedle Street, 
London, E.C. 



Date of 
Admissioii. 

1891* Fenton, James, 

North British and Afereaniile 
Insurance Company, 64 Princes 
Street, Edinburgh. 

1898* Fergoson, John, 

Assistant Actuaty, Standard 
Life Assurance Company, 3 
George Street, Edinburgh, 

1906* Forrest, James Naime, 

Scottish Equitable Ltfe Assur- 
ance Society, 28 St. Andrew 
Square, Edinburgh, 

1888* Fox, Charles Edward, A. I. A. , 

Standard L\fe Assurance Com- 
pany, 83 King WUliam Street, 
London, E.C. 

1897* Eraser, Alexander, Jun. , F. L A. , 
Assistant Actuary, Scottish Life 
Assurance Company, Ltd., 19 
St. Andrew Square, Edinburgh. 

1904* Fvfe, Austyn James Claude, 

Northern Assurance Company, 
1 Union Terrace, Aberdeen. 

1897* Gaff, William Robertson, C.A., 
A. LA. (Messrs. Gaff, Harper 
& Company), 

53 New Broad Street, London, 

E.C, 

1899* Gibb, James Burnett, A. I. A., 

Penn: Mutual Life Insurance 
Company, 923 Chestnut Street, 
PhUadelphia, U.S.A. 

1891* Gibson, William, 

Assistant Actuary, Caledonian 
Insurance Company, 19 George 
Street, Edinburgh. 

1906* Gillhespy, William Edward, 

Yorkshire Coaloumers Mutual 
Indemnity Company, Foster' 
Buildings, Sheffield. 

1884* Gillison, John Brotch, F.LA., 

Manager for the United King- 
dom, National Mutual Life A sso- 
cialion of Australasia, Limited, 
5 Cheapside, London, E.C, 

1891* Glen, Ninian, M.A., B.Sc., 
O. A., 
107 St. Vincent Street, Glasgow. 



▼1 



FELLOWS 

Thtrn marked tkui * hapepamdtke Foeutty'f JSmniiMilfoiu. 



Date of 
AdmiMion. 

1875* Gordon, Charles, F. LA. , 

Actuary, South African Mutual 
Life Assurance Society, Darling 
Street, Cape Town. 

1892* Govan, John, 

Nortoich Union Life Insurance 
Society y Norwich, 

1883* Graham, James, F. I. A. , 

Actuary, Australian Widows^ 
Fund Life Assurance Society, 
Melbourne. 

1005* Graham, George, 

New York Life Insurance Com- 
pany, 346 and 348 Broadway, 
New York, U.S.A. 

1871* Gunn, Niel Ballingal, F.LA. 
( Vice-Pkesident) , 
Manager and Actuary, Scottish 
Widows* Fund and Life Assur- 
ance Society^ 9 St. Andrew 
Square, Edinburgh. 

1895* Guthrie, Charles, 

Assistant Secretary, Scottish 
A micdble Life A ssurance Society, 
I Threadneedle Street, London, 
B.C. 

1892* Halliday, William Ross, 

34 Old Broad Street, London, 
E.C. 

1905* HamUton, William, 

North British and Mercantile 
Insurance Company, 64 Princes 
Street, Edinburgh. 

1904* Harrison, Edward John, C.A., 
1 Broad Street Place, London. 
E.C. 

1877* Hewat, Archibald, F.LA. 
(President), 
Manager and Actuary, Edin- 
burgh Life Assurance Company, 
22 Oeorge Street, Edinburgh. 

1856t Howden, James, C.A., 

8 York Place, Edinburgh. 

1893* Hunter, Arthur, A.LA., F.A.S., 
Actuary, New York Life Insur- 
ance Company, 346 and 348 
Broadway, New York, U.S.A. 



Date of 
Admiasion* 

1906* Hunter, Robert Marshall, 

Scottish Provident InstituHtm, 
6 St. Andrew Square, Edin- 
burgh. 



1895' 



1895' 



1903' 



1899' 



1885 

1877' 



1905' 



1885' 



1896' 



HutchesoD, William Anderson, 
mT.L.A.,, Jf.A.k)., 
Associate Actuary, Mutual Life 
Insurance Company of New 
York, 32 Nassau Street^ New 
York, U.S.A. 



Hutton, WilUam, F.LA., 
Manager and Actuary, Scottish 
A micable Life A ssurance Society, 
35 St. Vincent Place, Ola^aw. 

1904* Imrie, John Hamilton, M.A., 

Life Association of Scotland^ 82 
Princes Street, Edinburgh. 

1905* Jackson, Samuel, 

Resident Secretary, Scottish 
Widows* Fund and Life Assur- 
ance Society, 48 Castle Slreeiy 
Liverpool. 

Jamieson, Charles William 

Steele, A. LA., 
Scottish Amicable LifeAssuranee 
Society, 35 St. Vincent Place, 
Glasgow. 

Eilpatrick, Hugh Grainger, 
Liverpool and London mtd Olobe 
Insurance Company, 1 Dale 
Street, Liverpool. 

Kine, George, F.LA., F.A.S., 
15 Waibrook, London, E.G. 

Kyd, Thomas, F.LA., 
Resident Manager, Northern 
Assurance Company, 1 Union 
Terras, Aberdeen. 

Laing, James Murray, A- LA., 
National MutxuH Life Associa- 
tion of Australasia, 5 Gheapside^ 
London, E.C. 

Lamb, John, C.A., 
Secretary, Scottish Provident 
Institution, 6 St. Andrew Square, 
Edinburgh. 

Latta, Alexander, A. LA., 
Guardian Assurance Con^wn^^ 
Ltd., 28 King Street, Govent 
Garden, London, W.C. 



t Original Member. 



Vll 



FELLOWS 

Tkou marked thiu •have paned the Faculty's KxaminaHons, 



Date of 
Adminion. 

1896* Laoghton, Alexander Millar, 

fTla., 

ycUkmal AfutfuU Lift Associa- 
tion of Australasia, Limit ed, 
Mdboume, 

1808* Lees, Mungo Mackenzie, 

Assistant Secretary^ Norwich 
Union Lift Insurance Society, 
Norwich. 

1895* Lewis, John Norman, F.L A., 

London Assurance Corporation, 
7 Royal Exchange, London, 
B.C. 

1887 * Lisle, George, C. A. , 

5 Nfyrth SL David Street, 
Mkiinburgh. 

1874* Low, Geo^e Macritchie, F.I. A., 

F. R. 8. B. ( Vicb-Pbesidknt), 

Manager and Actuary, Scottish 

EquitaMe Life Assurance Society, 

28 Si. Andrew Square,Edinburgh, 

1888* Lngton, Hugh, A.I.A., 

Assistant Actuary, North 
British and MercantUe Insurance 
Company, 61 Threadneedlt 
Street, London, B.C. 

1856 Macandrew, James M*Lean, 
0« A. , 
16 York Place, Edinburgh. 

1870* Macdonald, William Rae, A. I. A. , 
Secretary and Actuary, Scottish 
Metropolitan L\fe Assurance 
Company, Ltd., 25 St. Andrew 
Square, Edinburgh. 

1904* M'llvenna, William Richard, 

Scottish Equitable Life Assur- 
ance Society, 14 Westmoreland 
Street, Dublin. 

1903* M'Intosh, Archibald, 

Scottish Equitable Life Assurance 
Society, 2^ St. Andrew Square, 
Edinbuj-gh. 

1906* M*Intoeh, James, 

North British and Mercantile 
Insurance Company, 64 Princes 
Street, Edinburgh. 

1903* Mackay, Robert, 

Secretary, Northern Assurance 
Company, 1 Union Terrace, 
Aberdeen, 



Dftteof 
AdmiMioD. 

1002* M'Kean. Philip CampbeU, 

ScoUish Widows* Fund and Life 
Assurance Society, 9 Sl Andrew 
. Square, Edinburgh. 

1879* Mackenzie, Alexander George, 
F.LA., 
29 Chests Terrace, Regent's 
Park, London, N. W. 

1894 Maclagan, Philip Robert Dal- 
rymple, F.R.S.E., 
Manager, North British and 
Mercantile Insurance Company , 
64 Princes Street, Edinburgh. 

1905* M*Laren, George Cunningham, 
South African MuttuU Life As- 
surance Society, Darling Street, 
Cape Town. 

1877* M'Lauchlan, James John, 

Secretary, Scottish Equitable 
Life Assurance Society, 28 St. 
Andrew Square, Edinburgh. 

1893* Macphail, Donald, F.I.A., 

Managerfor South Africa, York- 
shire Insurance Company, 122 
St. George's Street, Cape Town, 

1889* Manson, John, M.A., 

Scottish Widows* Fund and Life 
Assurance Society, 9 St, Andrew 
Square, Ediriburgh. 

1898* Marr, Vyvyan, F.I.A., 

Edinburgh Life Assurance Com- 
pany, 22 George Street, Edin- 
burgh. 

1899* Maxwell, Benjamin Bell, A. LA., 
Scottish Equitable Life Assurance 
Society, 28 St. Andrew Square, 
Edinburgh, 

1897* Meikle, Henry George Watson, 
Actuary, Oriental Government 
Security Life Assurance Com- 
pany, Bombay. 

1892* Miller, Robert Duncan, 

Actuary, Mutual Life Associa- 
tion of AtutrcUana, George and 
Wynyard Streets, Sydney, 

1876* Milligan, James Macmillan, 
5 Royal Terrtics, Edinburgh. 



■ • • 

VUl 



FELLOWS 

Those marked tkut • ham patted the Foewtty't EmmtnaHona. 



llAteof 
Admission. 

1893* Moip, Hennr, P.LA., F.A.S., 

Actuary, Provident Savings Life 
Assurance Society, 346 Broad- 
toay. New York, U.S.A. 



1884' 



Marrie, Robert, 
ScoUiah EqvitabU Life Aamir- 
ance Society, 28 St. Andrew 
Square, Edinburgh. 



1906' 



Nicholl, Charles Carlyon, B.A. 

(Cantab. ), 
Roycd Exchange Aemrance Cor- 
poralion. Royal Exchange, Lon- 
don, E. C. 

1890* Nicol, WiUiam Smith, 

Oeneral Manager, City of Olas- 
gow Life Assurance Company, 
30 Renfield Street, Glasgow, 

1886« Nicoll,John,A.LA., 

Life Association of Scotland, 
82 Princes Street, Edinburgh. 

1885* Niflbet, Robert James, 

North British and Mercantile 
Insurance Company, 64 Princes 
Street, Edinburgh. 

1880* Notman, John, 

ScoUishEquitable Life Assurance 
Society, 28 St. Andrew Square, 
Edinburgh. 

1888* Orr, Lewis Potter, A. I. A., 

Joint Secretary, Scottish L^e 
Assurance Company, Ltd., 19 &. 
Andrew Square, Edinburgh. 

1899* Padday, Percy King, A. I. A., 

Actuary, Scottish Metropolitan 
Life Assurance Company, Ltd., 
8 King Street, Cheapside, Lon- 
don, E.C. 

1873* Park, David Francis, C.A., 

Credit Fonder of Mauritius, 
39 Lombard Street, London, 
E.C. 

1893 Paulin, David, F.R.S.E., 

Manager,Scottisli Life Assurance 
Company, Ltd., 19 St. Andrew 
Square, Edinburgh. 

1897* Pearce, Henry John, Jan., A.LA., 
Assistant Secretary, Scottish 
Amicable Life Assurance Society, 
35 St. Vincent Place, Glasgow. 



Date of 
Admission. 

1862* Pearson, David, aA., 

64 Queen Street, Edinburgh. 

1894* Prentice, Alexander, 

Secretary, Life Association oj 
Scotland, 32 Mosley Street, New- 
casUe-on-Tyne. 

1904* Price, Edmund Forbes, 

Standard Life Assurance Com- 
pany, 3 George Street, Edin- 
burgh. 

1874» Prinffle, James, C.A., A.I.A., 

42 Drumsheugh Gardens, Edin- 
burgh. 

1886* PuUar, James, A.I.A., 

Secretary and Actuary, Coiomal 
Mutual Life Assurance Society, 
419 Collins Street, Melbourne. 

1906* Ramsay, William Livingstoiie, 
M.A., 
Edinburgh Life Assurance Cfom- 
pany, 11 King William Street, 
London, E.C. 

1903^ Rankin, John Adam, A.LA., 

Edinburgh Life Assurance Com- 
pany, 22 George Street, Edin- 
burgh. 

1886* Reid, Walter Alexander. 0. A., 
Messrs. James Meston dt Co., 6 
Golden Square, Aberdeen. 

1896* Rennie, William John Martin, 

North British and MerxxmtOe 
Insurance Company, 64 Princem 
Street, Edinburgh. 

1891 Richardson, Josephus Har- 
greaves, A.I.A., F.A.S., 
Government Insurance Commia- 
Hioner, Wellingtoji, N.Z. 

1892* Robertson, Archibald, 

Secretary, Caledonian Insttranc^ 
Company, Caledonian BuUdingm^ 
Tithebam Street, Liverpool, 

1904* Robertson, Frederick William, 

Caledonian Insurance Compantt 
19 George Street, Edinburgh. 



IZ 



FELLOWS 

TkoH marhtd (hui * kav pasud tlu Jocittty'f Kaami»aHon$. 



Omteof 
AdmiMton. 

1904* Uobertaon, James Leask, A.LA«, 
Edinburgh Life Auuranee Com' 
pany, 22 Oeorge Strtei, Bdin- 
burgh, 

18S8* RoberUon, William, A.I.A., 
29 Stafford Street, Edinburgh. 

1900* Robertson, William Alexander, 
Scottish Union and National 
Insurance Company, 35 St, 
Andrew Square, Edinburgh. 

1901* Robertson-Durham, Alexander 
Weir, C.A., 
Messrs, A,dt J, Robertson, C.A,, 
33 Charlotte Square, Edinburgh. 

1874* Robertson-Dnrham, James Alex- 
ander, G.A., 
Manager, Scottish Reversionary 
Company, Ltd., 33 Charlotte 
Square, Edinburgh. 

1808* Roddick, Robert Murray 
M'Cheyne, M.A., 
Actuary, Century Insurance 
Company, Limited, 18 Charlotte 
Square, Edinburgh, 

1884 Rolland, John Henry William, 
C/« A>, 
General Secretary for England, 
Standard Life Assurance Com- 
pany^ 83 King William Street, 
London, E.C. 

1872* Ronaldson, Peter, C.A., 

Actuary, Edinlmrgh Reversion 
Company, Limited, 3a North 
St. David Street, Edinburgh, 

1903* Ross, Frederick Alexander, G. A. , 
Messrs. Moncreiff d: Horsbrugh, 
C.A., 46 CasUe Street, Edin- 
burgh. 

1902 Sanderson, Frank, M. A. , A. I. A. , 
F.A.S., 
A ctuary, Canada L\fe A ssurance 
Company, Toronto, Ontario. 

1889* Sewell, Richard, C.A. (C. F. 
Burton, Sewell k Co., C.A., 
35 Copthall Avenue, London), 
OenercU Manager and Actuary, 
British Widows* Assurance Com- 
pany, Limited, 1 Old Street, 
London, E,C, 



Data of 
▲dmiMloD. 

1891* Shearer, Gilbert Edward, 

ScoUish Provident Institution, 17 

King William Street, London, 

E.C* 

1896* Sim, William Abemethy, F.I. A., 
Scottish Union and National 
Insurance Company, 36 St, 
Andrew Square, Edinburgh, 

1891* Slimon, William James, 

North British and Mercantile 
Insurance Company, 64 Princes 
Street, Edinburgh, 

1885 Smith, John Tumbull, LL.D., 
C.A. , 
Manager, Life Association oj 
Scotland, 82 Princes Street, Edin- 
burgh, 

1886* Smith, Joseph Brown, C. A. , 

PrelTs Buildings, 60 to 70 Queen 
Street, Melbourne, 

1 899* Smith, Randolph Gordon , F. I. A. , 
A ssistant A ctuary, Scottish A mic- 
able Life Assurance Society, 35 
St. Vincent Plcux, Glasgow. 

1884 Smith, Walter Arthur, 

Manager and Secretary, English 
and Scottish Law Life Assurance 
Association, 41 Charlotte Square, 
Edinburgh. 

1877* Sorley, James, F.I.A., C.A., 
F. R. o. IS. , 
32 Onslow Square, London, 
S.W. 

1894* Sprague, Alfred Ernest, F.I. A., 
D.Sc. (Edinburgh), M.A. 
(Cantab.), (Honobabt Libra- 
rian), 
Assistant Secretary, Edinburgh 
Life Assurance Company, 22 
George Street, Edinburgh. 

1905* Steell, Graham, 

Standard Life Assurance Com- 
pany, 3 Oeorge Street, Edinburgh, 

1886* Stenhouse, George Crichton, 

Assistant Actuarff, Scottish 
Widows* Fundand Life Assurance 
Society, 9 St. Andrew Square, 
Edinburgh, 



L 



FBLIiOWS 

That marked thus * have paued the FaeuUj^a BmminatUnu. 



Dtteof 
AdmiMkm. 

1887* Stewart, John, F.I. A., 

Actuary, Oily of OUugow L\fe 
AwurancA Company, 30 RenfUld 
Street, Olasffow. 

1893* Stewart, Ralph HiU, 

Secretary and Actuary, Gale- 
donian Insurance Company, 19 
George Street, Edinburgh, 

1892* Stirlinff, James, 

Sttb-Manager, lAfe Department, 
Law Union and Oroion Insur- 
ance Company, 126 Chancery 
Lane, London, W.C. 

1890* Stirling, Robert, F.I.A., 

Secretary, Bock Life Aesurafice 
Company, 15 New Bridge Street, 
London, E,C. 

1884* Stuart, John Moody, F.LA., 

Manager and Actuary, Leeds 
Permanent Benefit Building 
Society, 18 Park Lane, Leeds, 

1866* Snrenne, David John, 

{Laie Secretary, Caledonian In- 
surance Company), 29 Inverleith 
Bow, Edinburgh. 

1881* Tait, Edwin, 

North British and Mercantile 
Insurance Company, 91 Union 
Street, Aberdeen, 

1901* Tait, William, 

Secretary, Imperial Paper Mills 
of Canada, Ltd,, 62 London 
WaU, London, KG, 

1893 Teece, Richard, F.LA., F.A.S., 
General Manager and Actuary, 
Australian Mutual Provident 
Society, Sydney. 

1893 Thiselton, Herbert Cecil, F.I. A., 
F.A.S., 
Hfe Manager and Actuary, 
Commercial Union Assurance 
Company, Ltd., 24 Cornhill, 
London, E.G. 

1906* Thomson, James Allan, 

Scottish Widows* Fund and Life 
Assurance Society, 9 St. Andrew 
Square, Edinburgh. \ 



Dtteof 
▲dminion. 

1904* ThomMn, Gordon William, 

African Life Assurance Com- 
pany, Johannesburg, 

1904* Thomson, John Walter, A.I.A, 
Scottish Life Assurance Com- 
pany, Ltd. ,19 St. A ndrewSquare, 
Edinburgh, 

1895* Tumbull, Andrew Dalzel Lindsay, 

Assistant Secretary, Scotti^ 
Widows* Fundand Life Assurance 
Society, 9 St. Andrew Square, 
Edinburgh, 

1862* Turnbull, Andrew Hugh, F.LA., 
F.R.S.E. (Vicb-Presidemt), 
{Late Manager and Actuary, 
ScoUish Widows* Fund and Ltft 
Assurance Society), The Elms, 
Whitehouse Loan, Edinburgh. 

1902* Turnbull, Phipps, 

1 Boyal Circus, Edinburgh, 

1885* Walker, Davidson, 

Secretary, Norwich Union Life 
Insurance Society, Norwick. 

1897* Wallace, David Eokford, C.A., 
105 Hanover Street, EdinburgK 

1869* Wallace, Thomas, F.LA., 

A ctuary. North British and Mer- 
cantile Insurance Company, 64 
Princes Street, Edinburgh. 

1904* Wallace, Thomas, Jun., 

Guardian Assurance Company, 
Ltd., 27 Cross Street, Man- 
chester, 

1881* Walton, William Gandy, A.L A., 
Actuary, Scottish Promdent In- 
stitution, 6 St, Andrew Square, 
Edinburgh. 

1884* Warden, John Maben, 

Assistant Actuary, Scottish 
Equitable Life Assurance Society, 
28 St. Andrew Square, Edin- 
burgh. 

1891 Watson, James Qraham, C. A., 
Manager, Scottish Provident In- 
stitution, 6 St. Andrew Square, 
Edinburgh. 



XI 



FBLLOW8 

Tkoa$ marked lhu$ * have poMitd tJu FaeuU^s Emminations. 



Date of 

Admission. 

1897* 



Watt, James, A. I. A., W.S., 
28 (AarioUe Sqwxre, Edinburgh. 



1896* Webeter, George Rae, C. A. , 

Messrs. Price, WcUerhouse <b 
Campanyj Mills Building, San 
Francisco, U.S.A. 

1896* Whigham, Charles Frederick, 

46 Castle Street, Edinburgh. 

1899* Wilkie, William Tbom, 

North British and Mercantile 
Insurance Company, 64 Princes 
Street, Edinburgh. 



Dat«of 
AdmiasioD. 

1905* Wilson, William Maxwell Gnon, 
Standard Ltfe Assurance Com- 
pany, S Oeorge Street, Edinburgh, 

1904* Wink, John Whyto, 

Scottish Metropolitan Life As- 
surance Company, Ltd., 25 St. 
Andrew Square, Edinburgh. 

1888* Wood, William Alexander, C. A. , 
4 Melville Street, Edinburgh. 

1898* Young, William, F.A.S., 

New York Life Insurance Com- 
pany, 346 and 348 Broadway, 
New York, U.S.A. 



ASSOCIATES 

All of whom kavepatsid tks Faculty's Examinations. 



Date of 
Admission. 

1906 Borland, Walter, 

Scottish Temperance Life Assur- 
ance Company, Ltd., 105 St. 
Vincent Street, Glasgow. 

1906 CatchloYe, Charles Hamilton 
Ley land, F.I.A., 
Australian Mutual Provident 
Society, Sydney, New South 
Wales. 



Date of 
Admission. 

1006 Fenwick, William, 

L\fe Association of Scotland, 82 
Princes Street, Edinburgh. 

1906 Frazer, Thomas, Junior, 

Scottish Union and National 
Insurance Company, 35 St. 
Andrew Square, Edinburgh. 



STUDENTS 

TTuJiguTts indicaU the number of Emminations to he passed for qualifleation as Associate. 



Date of 
Bnrolment. 

1904 ^Adams, James Napier, 

Caledonian Insurance Company, 
132 Union Street, Aberdeen. 

1893 ^Anderson, James Gibson, M.A., 
University Life A ssurance Society, 
219 St. Vincent Street, Glasgow. 

1900 'Andrew, Alexander, 

Scottish Accident Life and 
Fidelity Insurance Company, L td.^ 
115 George Street, Edinburgh. 



Date of 
Enrolment. 

1895 ^Amott, George, 

Scottish Equitable Life Assur- 
ance Society, 28 St. Andrew 
Square, Edinburgh. 

1902 ^Bamett, John, 

Messrs. Lindsay, Jamieson 4b 
HcUdane, C.A., 24 St. Andrew 
Square, Edinburgh. 

1906 'Barron, Albert Gibson, 

23 Sciennes Road, Edinburgh. 



xu 



STUDHNTS 

Tk§ Itgwm iniieate ths number q/* Examinaiions to It passed for fgMX\fiMX\io% Of AuntHaUm 



Dtt«of 
Bnrolment 

1906 *Begg, David, 

mUw, Hardie A Orieve, C.A,, 
157 <S^^. Vincent Street, Oldsgow, 

1897 ^Bell, Laurence Brace, 

42 Ccutle Street, EdiiUmrgh, 

1902 SBewB, Alfred William, 

City of Olaagow Lyfe AwvLrance 
Company, 30 Benjield Street, 
Glasgow, 

1903 ^Blackwood, George Glendinning, 

Edinburgh Life Assurance Com- 
pany, 22 Oeorge Street, Edin- 
burgh. 

1898 ^Blair, Patrick Alexander, 

4 Orosvenor Gardens, Edinburgh. 

1905 ^Blyth, Robert Oswald, 

Scottish Amicable Life Assurance 
Society, 35 St. Vincent Place, 
Glasgow. 

1 905 'Bolton, James Bntler, 

Messrs. Romanes 6s Munro, C.A., 
50 Frederick Street, Edinburgh. 

1905 'Bonnar, James Norman, 

Scottish Life Assurance Com- 
pany, Ltd., 19 St. Andrew 
Square, Edinburgh. 

1888 ^B^d, Henry Norris, 

Secretary, City of Glasgow Hfe 
Assurance Company, 21 St. 
Andrew Square, Edinburgh. 

1902 >Bowerman, Judah Philip, 

472 Lafayette Avenue, Brooklyn, 
New York, U.S.A. 

1900 'Bradshaw, Thomas, F.LA., 
F.A.S., 
3 Spadina Road, Toronto, 
Ontario. 

1885 >Brown, George, 

Scottish Equitable Life Assur- 
ance Society, 28 St. Andreiv 
Square, Edinburgh, 

1893 ^Caldwell, David Livingstone, 

Scottish Widows* Fund and Life 
Assurance Society, 21 Albert 
Square, Manchester. 



Date of 
Bnrolment. 

1906 "Campbell, Samuel WUson, 

Scottish Provident /fwf ttii<um, 6 
St. Andrew Square, Edinburgh, 

1904 KHark, George Hutohiaon, 

Scottish Union and National In- 
surance Company, 25 St. Andrew 
Square, Edinburgh, 

1906 K)ockbum, Arthur, 

Scottish Metropolitan Z/ife Assur- 
ance Company, Ltd., 25 8L 
Andrew Square^ Edinburgh. 

1901 ^Colam, Stanley d'Eyncourt, 

Yorkshire Insurance Company, 
York. 

1898 ^Collier, Charles St. John, 

36 Walbrook, London, E.G. 

1897 ^Cownie, Thomas, 

ScoUish Equitable Life Astur- 
ance Society, 28 St. Andrew 
Square, Edinburgh. 

1902 'Crawford, Andrew West, 

City of Glasgow Life Asturanu 
Company, 30 Renjield Street, 
Glasgow, 

1899 ^Crawford, William Lindsay, 

National Mutual Life Asaoda- 
tion of Australasia, Limited, 
5 Cheapside, London, E.C. 

1887 ^Crow, John Reid, 

Scottish Equitable Life Asswr- 
ance Society, 28 St. Andrew 
Square, Edinburgh. 

1896 humming, Robert, B.A., 

Manager, Scottish County and 
Mercantile Insurance Company, 
Ltd., 10 NoHh St. David Street, 
Edinburgh. 

1903 ^Davidson, John George, 

Scottish Metropolitan Life /n* 
surance Company, Ltd., 25 St. 
Andrew Square, Edinburgh, 

1899 ^Davidson, William, 

Scottish A micable Life Assurance 
Society, 35 St. Vincent Place, 
Glasgow. 

1895 ^Dick, Alexander, 

Northern Asswxtnce Company^ 
20 St. Andrew Square, Edin- 
burgh. 



• • a 

Xlll 



STUDENTS 

Th4ftgure$ indieaU IA« number cfEmmiiuUioni to be pamd /br ^ical^/leaMow o« A§90ciaU. 



Date of 
Bnrolment. 

1905 *Dick, Alexander Blaikie, 

Mesars, Alexander Sloan <b Co., 
O.A,t 190 WeJU George Street, 
CHasgow. 

1895 ^Diok, Jamee, 

Scottish Accident Life and 
Fidelity Iwrnrance Company, 
Ltd., 115 George Street, Edin- 
burgh, 

1902 iBouglas, David Lawson Scott, 

Standard Life Assurance Com- 
pany, 102 Hope Street, Glaagoto, 

1905 "Drake, John William, Jan«, 

Britannic L\fe Assurance Com- 
pany, Ltd,, Fern Bank, Wise^ 
wood, Sheffield, 

1899 "Elgin, Qeorge Erie, 

&ottish ^uitaide Life Assur- 
ance Society, 28 St. Andrew 
Square, Edinburgh. 

1896 ^Fairman, Harry Albert, 

Scottish Equitable L{fe Assur- 
ance Society, 28 St. Andrew 
Square, Edinburgh. 

1889 *Faraworth, Edward Jamee, 
F.S.8., F.S.A.A., 
26 Winddey Square, Preston. 

1891 "Ferguson, Walter Wolston, 

Gas Commissionert^ Office, 25 
Waterloo Place, Edinburgh. 

1897 ^Flett, John Edmund, 

Scottish Provident Institution, 
6 St, Andrew Square, Edinburgh. 

1901 ^Forreet, Douglas, 

Scottish EquUdbU Life Assurance 
Society, f& St, Andrew Square, 
Edinburgh. 

1901 'Fyfe, Alexander Adair, 

Messrs. J. and C. Logan and 
Steven, C.A., 82 Gordon Street, 
Glasgow. 

1900 'Geoghegan, John Michael, C.A., 
Messrs, Bar stow A MUlar, C.A., 
30 York Place, Edinburgh. 

1905 K^errish, Frank Wilfrid, B.A. 

(Cantab. )> 
Minerva Villa, Albert Road 
South, Buckhurst Hill, Essex. 



Dtteof 
Bnrolment. 

1906 *Gibb, John Francis Pillans, 

North British and Mercantile 
Insurance Company, 64 Princes 
Street, Edinburgh. 

1902 >Goldie, WUliam, Jun., 

City of Glasgow Life Assurance 
Company, 30 Renfidd Street, 
Glasgow. 

1901 "Gordon, James Alison, 

Messrs. John Mann & Son, C.A., 
142 St. Vincent Street, Glasgow. 

1902 ^Granger, Charles Keith, 

City of Glasgow Life Assurance 
Company, 30 Renjleld Street, 
Glasgow. 

1905 'Grant, Frederick John, 

Edinburgh Life Assurance Com- 
pany, \2K ing Street, Manchester. 

1906 "Green, Alexander John, 

Scottish Provident Institution, 6 
St. Andrew Square, Edinbtirgh. 

1905 "Halcrow, Malcolm, 

Scottish Union and National In- 
surance Company, 35 St. Andrew 
Sqfiare, Edinburgh. 

1902 'Hardie, Steven James Lindsay, 

Messrs. Hardie di Grieve, C.A., 
157 St. Vincent Street, Glasgow. 

1903 ^Harrower, Archibald, 

Northern Assurance Company, 
20 St. Andrew Square, Edin- 
burgh, 

1899 iHart, William Frederick, 

13 Balmoral Crescent, Queen* s 
Park, Glasgow. 

1905 'Heron, David, M. A. , 

Viewhank, New Scone, Perth, 

1870 "Hobbs, Samuel James Symons, 

Scottish Amicable Life Assurance 
Society, 35 St. Vincent Place, 
Glasgow. 

1906 "Ho^g, Alexander Mackintosh, 

Liverpool and London and Globe 
Insurance Company, 119 St. 
Vincent Street, Glasgow. 
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Dftteof 
Enrolmentw 

1893 ^Honeyman, David Livingstone, 

18 St, Swithin*8 Lane, London, 
KG, 

1898 ^Hope, Francis Moffat, 

QUedonian Insurance Company, 

19 George Street, Edinburgh. 

1905 'Jackson, John Bell, 

North British and Mercantile 
Insurance Gompany, 64 Princes 
Street, Edinburgh, 

1904 Veffrey, Robert, Jun. , 

Scottish Provident Institution, 6 
St. Andrew Square, Edinburgh, 

1906 'Jones, Henry Edwin, 

Scottish Union and National In- 
surance Company, 35 St, Andrew 
Square, Edinburgh. 

1887 ^I^a/t Thomas Chalmers, 

English and Scottish Law Life 
Assurance Association, 41 Char- 
lotte Square, Edinburgh. 

1902 'Kirkpatrick, Robert, 

Norwich Union L{fe Insurance 
Society, Norwich, 

1904 'Knox, George Cruden, 

Northern Assurance Company, 
1 Union Terrace, Aberdeen, 

1903 ^Kyd, James Gray, 

Northern Assurance Company, 
1 Union Terrace, Aberdeen. 

1900 ^Lang, John Charles, 

Assistant Secretary, City of 
Glasgow Life Assurance Com- 
pany, 5 Lyons Range, Calcutta, 

1896 ^Leggatt, Henry James, 

Alliance Assurance Company, 
Ltd., Cape Town. 

1904 'Linzmeyer, Loais, F.A.S., 

Manhattan L\fe Insurance Gom- 
pany, 66 Broadway, New York, 
US.A, 

1893 ^Little, John Robert, 

Assistant Secretary, Century In- 
surance Gompany, Limited, 18 
GJiarlotte Square, Edinburgh. 

1906 'Lord, Wilfrid, 

Messrs. Bonaldson <k Gordon, 
C.A,, 3a Norih St. David Street, 
Editiburgh. 



Date of 
Enrolment. 

1896 ^Lorimer, Norman William, 

North British and MercofUUe 

Insurance Company, 64 Princes 

Stt^eet, Edinburgh. 

1903 'Maofarlane, John Miller, 

North British and MereaniHe 
Insurance Company, 102 8L 
Vincent Street, Glasgow. 

1906 ^Macfarlane, William, 

Gity of Glasgow Life Asswrance 
Gompany, 30 Bei^eld Street, 
Glasgow, 

1891 ^Macgibbon, James Morrison, 

Alliance Assurance Compaiiy, 
Bartholomew Lane, London, 
KG, 

1898 ^Maelachlan, William MaciMdlle, 
C.A., 
Pelican and British Empire Life 
Office, 70 Lombard Sireet, 
London, E,C, 

1901 'McLaren, Alexander, 

South African Mutual Life 
Assurance Society, Dariing 
Street, Gape Town, 

1901 'Macnair, Donald John, 

Edinburgh L\fe Assurance Com- 
pany, 22 George Street, Edin- 
burgh, 

1905 'Maclean, Alexander Tweedie, 

Gity of Glasgow Life Assurance 
Company, 30 Renfield Street, 
GUisgow. 

1904 ^M*Naught, James Provan^ 

Scottish Temperance Life As- 
surance Company, Ltd,, 105 St, 
Vincent Street, Glasgow, 

1903 'MacPhail, Angus Donald, 

ScottishLifeAssurance Company, 
Ltd., 19 St, Andrew Square, 
Edinburgh, 

1903 ''^MacPherson, John Reid, 

English and Scottish Law L\fe 
Association,^! Charlotte Square, 
Edinburgh, 

1895 *Malloch, John Smith, 

Edinburgh Life Assurance Com" 
pany, 22 George Street, Edin- 
burgh, 
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Date of 
BDrolmenfe. 

1905 'Marshall, John Cooke, 

Scottish Life Assurance Com- 
pany j Lid.^ 19 St, Andrew 
Square^ Edinburgh, 

1905 'Meiklem, William Halliday, 

CUy of Glasgow Lift Assuranct 
Company, 30 Renfidd Street, 
Ola^otc. 

1905 'Millar, Alexander Mitchell, 

Caledonian Insurance Company, 
19 Oeorge Street, Edinburgh. 

1898 'Millar, WiUiam, 

City of Glasgow Life Assurance^ 
Company, 30 Renfield Street, 
Glasgow. 

1890 'Miller, Robert Mitchell, 

Edinburgh Life Assurance Com- 
pany, 22 George Street, Edin- 
burgh. 

1906 'Milne, Francis James, 

Caledonian Insurance Company, 
19 George Street, Edinburgh. 

1905 ^Moodie, John Robert, 

City of Gla^ow Life Assurance 
Company, 30 Renfield Street, 
Glasgow. 

1899 'Morham, Malcolm, 

Liverpool and London and Globe 
Insurance Company, I Dale 
Street, Liverpool. 

1894 ^Muir, Arthur Henry, C. A., 

Scottish Provident Buildings, 2 
Wellington Place, Belfast. 

1889 ^Ni ven, John Ballantine, C. A. , 

30 Broad Street, New York, 
U.S.A. 

1902 iQliyer, John Pringle Pattison, 

North British and Mercantile 
Insurance Company, 64 Princes 
Street, Edinburgh. 

1902 ^Paterson, George Watson, 

General Accident Fire and Life 
Assurance Corporation, General 
Buildings, Perth. 



Dtteof 
Enrolment. 

1906 'Patrick, Walter Sydney, 

Britannic Assurance Company, 
Limited, Broad Street Comer, 
Birmingham. 

1899 'Pearson, Joseph Gilmonr, 

Scottish Union and National 
Insurance Company, 35 St. 
Andrew Square, Edinburgh. 

1904 'Palford, William Henry Edward, 
16 Spottiswoode Road, Edin- 
burgh. 

1906 'Ranken, George, 

Scottish EquUable Life Assur- 
ance Society, 28 St. Andreu 
Square, Edinburgh. 

1896 iReyell, Charles John, Mas. Bac. 
(Oxon.)f 
10 Waterloo Place, Edinburgh. 

1888 iRintoul, Peter, C.A., 

212 West George Streit, Glasgow. 

1899 'Robertson, David M'Intosh, 

Scottish Metropolitan Life A ssur- 
ance Company, Ltd., 25 St. 
Andrew Square, Edinburgh. 

1901 ^Robertson, John Howard, M.A., 
University Life Assurance 
Society, 219 St. Vincent Street, 
Glasgow. 

1901 'Russell, James Wemyss, 

Liverpool and London and Globe 
Insurance Company, 1 DcUe 
Street, Liverpool. 

1899 "Scott, Peter Martin, 

Norwich Union I^fe Insurance 
Society, Norwich Union Cham- 
bers, Glasgow. 

1901 'Sellar, Alexander Smith, M. A. , 
City of Glasgow Life Assurance 
Company, 30 Renfield Street, 
Glasgow. 

1906 'Simpson, James Dyer, 

Liverpool and London and Globe 
Insurance Company, 119 St. 
Vincent Street, Glasgow, 

1893 'Sinclair, Thomas Ord, C.A., 
Finnart Road, Greenock. 
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Date of 
Enrolment. 

1901 *Smith, Arthur WilUam, 

Edinburgh Life Aswranct Oom- 
pany, 126 St, Vincent Street, 
Olaegow. 

1902 'Smith, John Tasker, 

119 Plantation Street, Accrtng- 
ion, Lancashire. 

1904 >Spenoe, John Dick White, 

Messrs. Dawson d: Macgregor, 
C.A.,U York Place, Edinburgh. 

1906 'Strachan, Benjamin, 

15 Wellington Street, Edinburgh, 

1903 ^Strathie, David Norman, 

8 Bowmont Terrace, Kelvinside, 
Glasgow. 

1902 'Sutherland, William Robertson, 

Life Association of Scotland, 
82 Princes Street, Edinburgh. 

1905 lavender, Sydney John, 

Scottish Amicable L\fe Assur- 
ance Society, St, Andrew Square, 
Edinburgh. 

1898 "Walbank, John Arthur, C.A., 

34 Orey Street, NeuHMstle-on- 
Tyne. 

1903 'Walker, William Gray, 

Liverpool and London and Olobe 
Insurance Company, 119 St, 
Vincent Street, Glasgow. 

1894 'Wataon, Thomas Jackson, 

Messrs. Chalmers A Watson, 
O.A., 3 Nwth St. David Street, 
Edinburgh. 

1892 'Webster, Thomas, 

617 Birkbeck Bank Chambers, 
London, W.C. 



DatQOf 
Enrolment. 

1889 'Weston, Wilfred W( 

Life Association_<if 
Princes Street, 

1893 'Wilson, James Hugh 
P.O. Box in^ Cape 
Africa, 

1905 'Wilson, John Stark 

49 Balgreen Rood, 

1890 'Wilson, Robert Hod^ 

Besident Secretary^ 
L\fe AssiMrance Go 
St. Vincent Street, OUugtfSC 

1897 'Wink, Frank Adam, 

Scottish Equitable Life Ai 
Society, 28 St. Andrew 
Edinburgh. 

1896 'Winning, James WUls, 
Messrs. John Wilson ds 
154 St. Vincent Street, 

1906 ^Wishart, William Muir, 

Scottish Metropolitan Xfg^ 
surance Company, Ltd,, 
Andrew Square, Edit 

1899 'Wood, Robert, 

Northern Assurance 
1 Union Terrace, 



1898 'Wybar, John, 

Scottish Amicable L\fe Ai 
Society, 35 St. Vincent 
Glasgow. 

1906 'W^se, WUliam Edwin, 

Edinburgh Life Assuran^ 
pany, 22 George Street, 
burgh. 

1906 ^oung, David Qoldie, 

Scottish Life Assurance 
pany. Limited, 19 St. A\ 
Square, Edinburgh, 
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The Actuary in Scotland : Being the Inau^ral Address — Session 
1906-7 — hy the President, Archibald Hewat, Managei' and 
Actuary of the Edinburgh Life Assurance Company, 

[Delivered 6th Norember 1906} 

In presiding at the opening meeting of a new Session I avail 
myself of this, the earliest, opportunity of thanking you for having 
called me to occupy the highest position in this Faculty to which 
one may aspire. While I greatly appreciate the honour thus con- 
ferred I assure you I do none the less realise the responsibility 
involved. It shall be my earnest endeavour to discharge, as best 
I can, the duties appertaining to the position and to guard the 
interests, advance the objects, and promote the welfare of the 
Faculty, as opportunities may arise. In this I know I may con- 
fidently rely upon the loyal support of every Fellow and, more 
particularly, upon that of every Member of Council. 

In entering upon the duties of the high office to which you 
have elected me I naturally think of those who have preceded me 
in this Chair. I have personally known each one of them, and 
it has been my good fortune to have served under four of them. 
While, in much else, I readily yield to them the palm, I would be 
untrue to myself and to my grateful sense of the honour you have 
now done me if I did not claim at least as ardent an affection for, 
as devoted a loyalty to, and as earnest a desire to further the 
interests of the Faculty as the best of them. " As in a theatre, 
the eyes of men, after a well-graced actor leaves the stage, are 
idly bent on him that enters next, thinking his prattle to be 
tedious " I crave your indulgence as T now enter on the stage, 

VOL. III. N 
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and I ask your forbearance as I now prattle during the time at 
my disposal for this Address, which I shall endeavour to make 
as little tedious as the limitations of my subject will allow. 
Perhaps it will be found, ere I close, that I may have only 
^' broken old ground with a new spade " — but even that is some- 
thing in these busy days, when, alas ! it would almost seem as if 
there were " no shelter to grow ripe, no leisure to grow wise." 

You could not have chosen a time more agreeable to myself than 
the present at which to enter upon my duties as President ; for, 
to-day, we stand in a peculiarly interesting position. The echoes 
of our jubilee celebration of ten months ago seem hardly to have 
yet died away, reminding us that we have closed the first half- 
century of our history as a constituted Faculty. To me the 
forward look is always much more stimulating and inspiring than 
the backward. "Forgetting those things which are behind*' — 
except their precious lessons — we now press forward. 

As a Faculty we have a past of which we may well be proud ; 
full of valuable experience, the result of much good work accom- 
plished, which cannot fail to give impetus to our efforts, stimu- 
lating enterprise and giving good hope for still greater and better 
things in the future. 

Standing thus on the threshold of a new half-century I take 
for my theme — The Actuary in Scotland. In dealing with it 
I shall give a retrospective glance — tracing, through his work, 
something of his origin, rise, and progress — so that, like the 
athlete with his momentary step backward, we may the better 
take the leap forward towards what he may yet become under the 
fostering care of the Faculty of Actuaries in Scotland, and with 
ever-increasing demands for his professional advice and guidance. 
The life of incorporations, as of individuals, is but " a series of new 
beginnings." 

By sheer force of circumstances the Scot is, and has long been, 
a citizen of the world, a traveller, a pioneer, a founder of empires, 
and a successful administrator in the State and in the Church, 
in the industries and in the finances of nations, as well as of the 
Insurance Companies of the world. These last, in their multi- 
farious forms, their enormous resources, and the vastness of their 
influence for good, have taken an admittedly high place among 
the civilising agencies of the world. 

It was a Scotsman who projected the Bank of England, which 
received its charter of incorporation in 1694; one year before the 
Bank of Scotland was instituted by a charter of incorporation 
from the Scots Parliament. 

John Coutts, Lord Provost of Edinburgh (1742-1744), founded 

in this city the famous banking-house of Coutts & Company 

" the earliest private banking-house in Scotland " — which, on the 
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separation of the Edinburgh Office and the London Office, the 
latter having long been a branch, was succeeded here by Sir William 
Forbes' banking-house, in Parliament Close {now Square), under 
the shadow of St. Giles' Cathedral ; William Forbes having him- 
self served his apprenticeship under John Coutts, in whose bank he 
had become a partner. Sir William's bank, in turn, was succeeded 
by what is now known as the Union Bank of Scotland. 

We have this year been celebrating the quater-centenary of 
George Buchanan, who has been called '^ the type and exemplar 
of the wandering Scot " ; and of whom it has been said '* he was 
of the adventurous band which made its country's name glorious 
for arms and arts from one end of Europe to another." " The 
hard life of an [then] inhospitable land sent forth the many pro- 
found scholars aud brave soldiers who taught and fought wherever 
there was a professor's rostrum or a field of battle." It was also 
said that '' the Scots abroad proved themselves as nimble with 
their swords as with their brains"; of one of whom, in those 
bygone days, it was said he ^^ fought mathematically and professed 
mathematics like a soldier." Possibly this was an early type of 
the Actuary — be he Manager or Branch Secretary — who " in the 
crowded haunts where man encounters man in daily strife " fights 
hard in these days of keen competition for business for his Com- 
pany, at the same time professing mathematics as he must do 
holding the Faculty's Certificate of Competency. 

We are also this year remembering the two hundredth anni- 
versary of the Treaty of Union * between England and Scotland. 
These two neighbour — if not always neighbourly — kingdoms had 
a common interest in union ; to the one it gave security and to 
the other a wider and freer commerce. It was said by a writer 
in the year of the union that "the English are so bent upon 
securing the backdoor against enemies and the Scots so bent 
upon opening the foredoor for an outlet into England" — of which 
latter the Scottish Actuary has not failed to avail himself freely, 
while at the same time — emulating his " brither Scots " in past 
times as in the present, and in other spheres of labour — he has 
gone forth a wandering Scot to the ends of the earth to practise 
his profession and to add lustre to the Faculty through whom he 
has qualified ; whose imprimatur or hall-mark he has earned and 
has duly received. Lord Chesterfield, in one of his Letters, 
pointed out that '' education, more than nature, is the cause of 
that difference you see in the character of men " ; and Ly ttleton 
has truly observed that " the object of all education is to endow 
the mind of youth with strength, accuracy and elevation, and 
ability to express thought with clearness and attractiveness." 

Whether because of the poverty of the land, in former days, or 
* which was sigDed on the 22nd July 1706. 
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because of the geographical and numerical smallnofis of his king- 
dom — like Palestine of old to the Jew — the Scot has long had 
the credit of being a frugal person, shrewd and thrifty, who 
husbands resources for future eventualities, cautiously enterprising 
withal. All this and more I suppose we must attribute to the 
" plain living and high thinking " on which he is said to be reared. 

It is to the prudent and thrifty Scot, who has realised that 
" the bedrock of prosperity in nations and municipalities is the 
due consideration of finance/' that the world owes much that is 
best and soundest in the development and management of Insur- 
ance, Banking, and Railway Companies; not to mention other 
joint-stock concerns, and commerce generally. Our Scottish- 
trained bankers, insurance and railway officials, as well as our 
Scottish-trained merchants, are to be found in all the habitable 
parts of the earth. 

The Scot has largely developed in him the gift of finance- 
using that term in its widest sense. He has devoted much time, 
attention, and skill specially to institutions founded for the 
encouragement of thrift in its many forms, and to the successful 
development of schemes of provision for the future, for himself 
and his dependants — especially to Friendly Societies, Widows' 
Funds, and Life Assurance Companies. Few know better than the 
Scot that the family, love of kith and kin, is the true founda- 
tion of prosperous national life. 

In the year 1810 the Church of Scotland minister in the rural 
parish of Ruth well, in Dumfriesshire, established a "Parish Bank 
Friendly Society," which, however, was more akin to our Savings 
Banks, as we now know them, than to what are known as 
Friendly Societies. " A minute account of its organisation and 
mode of operation drew so much attention to it that, by 1817, 
there were 78 establishments resembling it in the United Kingdom." 
In Scotland alone there are now 59 Trustee Savings Banks, with 
deposits amounting to nearly £18,250,000. 

Fribndlt Societies, as we all know, are of very ancient origin 
— how ancient it is not my intention to investigate on this 
occasion — and have long found a congenial home in Scotland 
and among Scotsmen '^furth of the kingdom." In the year 
1771 the actuary-clergyman, Dr. Price, of Northampton Tables' 
celebrity, wrote, in his Observations on Reversionary PaymentSy that 
^* the lower part of mankind are objects of particular compassion 
when rendered incapable by accident, sickness, or age, of earning 
their subsistence," adding that " this has given rise to many very 
useful Societies among them for granting relief to one another out 
of little funds supplied by weekly contributions." In that same 
year a Society of that kind was founded in Glasgow — by no 
means the earliest in Scotland — setting forth in its " preamble " 
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the following pious sentiment ; '* endowed by infinite wisdom and 
goodness with dispositions and principles which prompt mankind 
more especially in a Christian community to associate together for 
their mutual relief and support to promote the comfort and 
alleviate the sufferings of their fellow-creatures by lightening the 
pressure of sickness and the infirmities of age, a number of persons 
. . . agreed ... to unite themselves for the above purposes." 

The first attempt to collect data by which to estimate the 
sickness experienced in Friendly Societies and to frame tables 
thereon was, I believe, that made by the Highland Society of Scot- 
land, in 1824. A similar attempt was made in England, in 1835, 
by the Society for the Diffusion of Useful Knowledge, but both of 
those tables were found to be unreliable and have long since been 
disused, better having been provided. 

It was my intention to have instituted a comparison between 
the number of Friendly Societies in Scotland and the amount of 
their Funds when our Faculty was constituted, fifty years ago, 
with the same at the present time ; but 1 regret to find that the 
information relating to the former period is not available in any 
useful form. I have, however, ascertained that the number of 
registered Societies in Scotland (including Branches of registered 
Orders) is now over 2000, their Funds amounting to nearly 
£3,500,000. 

These Societies afford a considerable amount of interesting 
work for the Actuary in Scotland, in advising as to rules and 
rates, investigating sickness, mortality, and other ''experience," 
and in conducting periodical valuations required by the Friendly 
Societies' Acts. The two Public Valuers in Scotland, appointed 
by the Lords of His Majesty's Treasury, are Fellows of our 
Faculty, and, besides these, fourteen of our Fellows are ^ actuaries 
authorised to certify annuity tables," under the Friendly Societies' 
Act, 1896. These, with our other Fellows, are the modern 
representatives of what in a Bill, in 1818, were called "persons 
skilled in arithmetical calculations," but who, when that Bill 
was passed in 1819, had their designation enlarged to '' persons 
known to be professional actuaries, or persons skilled in calcula- 
tion " — the village schoolmaster, in early days, frequently coming 
in under the latter and less definite part of the description. 

As Dr. Price truly remarked. Friendly Societies were intended 
more particularly for " the lower part of mankind " — now some- 
times known as " the masses " — and to be maintained by such out 
of their little funds supplied by weekly contributions. These 
Societies have long occupied, and perhaps never more so than 
now, a most important and useful place among the provident 
institutions of our country. While serving a good purpose in the 
performance of their more immediate functions — aliment in 
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sickness and in old age, and provision for defraying funeral 
expenses — ^among the numerous wage-earning members of the 
community, for whose benefit they were specially founded, they 
have also served in great measure as an incentive to the larger 
and better provision which has been found in the Annuity 
Schemes and Funds of our forefathers for the benefit of Widows 
and Orphans, and now, in still greater fulness, in Life Assurance 
in all its varied and convenient forms. This process of education 
in thrift and prudence is going on steadily year by year; the 
wage-earner, as he prospers and rises in the social scale, naturally 
seeking the further protection and the many advantages so 
readily available to him by means of modem Life Assurance as 
he can now obtain it in all its attractiveness of stability, elasticity, 
certainty, and profit. 

This brings me now to refer to the Widows' Funds in con- 
nection with which also the services of the Actuary have been so 
necessary, and, let me add, so beneficial. Most of the best known 
of those in Scotland were founded towards the close of the 
eighteenth century and in the early part of the nineteenth. 
Their foundations were, for the most part, " well and truly laid " 
by shrewd, far-seeing men, who made the best use of the com- 
paratively few and ill-assorted materials then available for their 
purpose. The founders had regard to the sturdy independence 
of those who desired to make some provision for their possible 
widows, consequently they based their schemes, not on vague 
eleemosynary ideas, but on as sound financial lines as were then 
possible. The earliest of them was, I suppose, that of the Fwnd 
for a Pravision for the Widows and Children of the Ministers of the 
Church and Professors in the Universities of Scotland^ founded in 
this City so far back as the year 1744. There being no Actuaries 
in those days, as we now know them, the Doctor of Divinity who 
conceived the idea of establishing such a fund called to his aid, in 
laying the foundations, the combined skill of a mathematician and 
of an accountant — a blend now known as an actuary — which he 
found in the persons, respectively, of the Professor of Mathematics 
in the University of Edinburgh and of the Accountant-General of 
the Board of Excise for Scotland, who was also Accountant to the 
City of Edinburgh. Those two " persons skilled in calculations " 
were sandwiched in between the Lord Provost of this City and the 
Edinburgh minister referred to — a foursome of such weight and 
influence that you will not be surprised to know that this ancient 
Fund has always been in a prosperous condition during its useful 
career of one hundred and sixty- two years, and never more so 
than now. Not only so, but, profiting by its successful record of 
more than a century, it served as a model, in 1846, for the 
Ministers^ Widows' arid Orphans* Fund of the Free Church of Scotland, 
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including, as that one does, not only the Ministers of that Church 
and the Professors in its Colleges, bat also, in recent years, its 
Missionaries abroad. Each of these Funds is, like some of the 
others, managed under the regulations and the protection of Acts 
of Parliament. When this Faculty was constituted, fifty years 
ago, these Funds had between them 1950 Contributors and 350 
Annuitants, the latter receiving Annuities ranging from £22 to 
£46 each; the Funds then amounting to £295,000 or thereby. 
Now the Contributors number almost 3250, the Annuitants rather 
more than 750, and the Annuities ranging from £29 to £53 — 
the Funds amounting to nearly £930,000. Fifty years ago these 
two Funds were paying nearly £13,500 to the Annuitants, while 
now they are paying them so much as almost £30,500 per annum. 

The close connection which had in the past subsisted between 
the Church and the School in Scotland naturally suggested a 
Scheme for Schoolmasters also, and, accordingly, the Fund for the 
Relief of the Widows and Children of Burgh and Parochial SchooU 
maslers in Scotland was founded in 1807. But there came before 
it, in 1792, the Widows* Fund of the Faculty of Physicians and 
Surgeons in Glasgow; and there came, in 1813, the only other one 
in the medical profession which I can trace, that of the Hoyal 
College of Surgeons^ Edinburgh. The legal profession came next 
with that of the Writers to His Majesty* s Signet [W.S.] in 1803 ; 
the Faculty of Procurators in Glasgow in 1812 ; the Solicitors before 
tJie Supreme Courts in Scotland [S.S.C] in 1817, and the Faculty of 
AdvocaieSy Edinburgh, in 1830. The Funds which I hare now 
named have reference, it will be observed, to what were anciently 
known as " the learned professions ; law, medicine, and divinity " 
— that of the Actuary not having yet arisen as a distinct and 
separate '' learned profession," as our searching examinations and 
our extensive literature now entitle us to claim it to be. 

The employees of the Scottish Banks having their Head Offices 
in Edinburgh have also their Widows' Funds — that of the British 
Linen Bank dating from 1808, of the Royal Bank of Scotland from 
1820, of the Bank of Scotland from 1821, of the National Bank of 
Scotland from 1851, and of the Commercial Bank of Scotland from 
1866. 

The Merchant Company of Edinburgh — a corporation dating from 
1681 — commenced its Widows' Fund in 1827. Besides this, and 
a comparatively small and limited, almost semi-private, Fund of 
less than £30,000, I do not know of any important Widows' 
Fund connected with the mercantile community in Scotland. 

Having already given the figures relating to the Ministers' and 
Professors' Widows' Funds, I shall now give those of the other 
Funds which I have named. The Schoolmasters' Widows' Fund 
had, when our Faculty was constituted, upwards of 1250 Con- 
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tributors and over 200 Annuitants; the Funds amounting to 
nearly £76,000, and the Annuities ranging from £8 to £30. 
Novr the Contributors number only 260, while the Annuitants 
have increased to 272 — the Annuities ranging from £9 to £45, 
and the Funds amounting to nearly £92,500. Fifty years ago a 
little over £3000 was being paid in Annuities, now nearly £5750 
per annum is being so paid. As this Fund was closed to new 
entrants many years ago, it is gradually working itself out ; the 
Contributions becoming smaller year by year, while the sum pay- 
able in Annuities still goes on increasing, as it will do until a 
maximum is reached, when, like the Contributors, the Annuitants 
also will steadily decrease in number. 

The Medical Widows' Funds, above referred to, had, fifty years 
ago, 140 Contributors and 66 Annuitants — the Annuities ranging 
from £45 to £60; the Funds being a little over £82,000. The 
one ceased to exist when it was taken over, in 1890, by an 
Edinburgh Insurance Office, and the other ceased to exist when it 
was taken over, in 1897, by a Glasgow Insurance Office. 

The Lawyers' Widows' Funds referred to had among them, 
fifty years ago, 1024 Contributors and 219 Annuitants, the 
Annuity ranging from £30 to £85, and the Funds amounting 
to nearly £380,000. Now they have 1367 Contributors and 
282 Annuitants, the Annuity ranging from £52 to £115, and 
the Funds amounting to more than £791,000. The Faculty of 
Procurators' (Glasgow) Fund was closed to new entrants many 
years ago and is now gradually working itself out. While these 
Lawyers' Funds were paying among them £13,785 in Annuities, 
fifty years ago, they are now paying upwards of £19,250 per 
annum. 

The Banks' Widows' Funds referred to had among them, fifty 
years ago, 430 Contributors and 45 Annuitants, the Annuities 
ranging from £12, 10s. to £50, and the Funds amounting to 
nearly £64,000. Now they have nearly 2800 Contributors and 
325 Annuitants, the Annuities ranging from £25 to £100, and 
the Funds amounting to almost £780,000. While they were 
paying Annuities at the rate of nearly £1900 per annum, fifty 
years ago, they are now paying almost £20,000 per annum. 

The Merchant Company's Widows' Fund amounted to a little 
over £46,000 fifty years ago, the Contributors then numbering 
nearly 230 and the Annuitants about 95, the Annuity then being 
£25. Now the Fund amounts to fully £220,000, the Con- 
tributors having increased to nearly 600, the Annuitants to over 
180, and the Annuity to £42. 

These Widows' Funds have now accumulated, among them, 
almost £2,850,000— an increase of nearly £2,000,000 during the 
half-century. They have all along been periodically investigated 
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and reported upon by as qualified Actuaries as the times and 
circumstances have provided ; always by Fellows of this Faculty 
since it was constituted. The utmost care has all along been 
taken to maintain the solvency of these Funds and to safeguard 
the interests of all connected with them. Their sound and pros- 
perous condition to-day reflects great credit upon all who have 
been responsible for their management during the now many 
decades of their existence. The early efforts of which these still- 
subsisting Widows' Funds and the existing Friendly Societies are 
the excellent results were, as it has proved, but the groping after 
a larger, more comprehensive, and more acceptable scheme of 
provision for all sorts and conditions of dependants — mothers 
and sisters, for example, as well as widows and children, not to 
mention estate-duties, creditors, and other beneficiaries ; includ- 
ing even the assured himself, who can now by means of Annuity 
or Endowment- Assurance — in their many attractive forms 
— ^facilitate his own retirement from the more active duties of 
business life. 

The rise and progress of the Life Offices, to which I am about 
to refer, with their doors open to all classes, and with their 
Assurance, Endowment, and Annuity schemes to meet the vary- 
ing circumstances of all, practically put a stop to the founding 
of Widows' Funds, a more excellent way having thus been 
discovered. Not only did this check the founding of Widows' 
Funds, but it caused some of the Funds to remove, during the 
past half-century, the regulation which made it obligatory on the 
members of their respective Corporations or Societies to become 
Contributors to their Widows* Fund. Where this relaxation of 
rule has been given effect to growth of the Funds has ceased 
and a process of gradual extinction has commenced. 

I come now to the great business of Life Assubance, with 
which the Actuary is more immediately associated. In the year 
1855 there were fifteen Scottish Insurance Offices transacting 
Life business — eleven in Edinburgh, two in Glasgow, and two 
in Aberdeen ; six of these transacting Fire business also. Three 
of those fifteen Offices amalgamated with other three of them, thus 
reducing the number to twelve. To those, however, there fall to 
be added six new Scottish Offices founded since 1855 — the 
earliest of them dating from 1876 — making now eighteen 
Scottish Offices ; thirteen in Edinburgh, three in Glasgow, one in 
Aberdeen, and one in Perth, transacting Life Assurance, Endow- 
ment, and Annuity business. But, unlike the majority of those 
in existence fifty years ago and still flourishing, none of these are 
purely Life Offices — fire, accident, sickness, burglary, fidelity- 
guarantee,and other departments of insurance business being carried 
on by them along with the life business. The paid-up Capital 
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of the Scottish Offices fifty years ago slightly exceeded £750,000, 
while now it somewhat exceeds £5,600,000. The Life Assur- 
ance and Annuity Funds were then a little more than £8,900,000, 
while now they only slightly fall short of £93,000,000. The 
Premium Income was then rather less than £1,300,000, while 
now it is not far short of £6,600,000. The Interest Income was 
then under £360,000, while now it exceeds £3,550,000. A truly 
marvellous growth during half a century — and, be it observed, I 
am referring only to Offices having their headquarters in Scot- 
land, the population of which is less than five-sevenths of that 
of London with its suburbs. The eighteen Scottish Offices are now 
paying in claims under Life Assurance and Endowment policies 
nearly £5,500,000 per annum and considerably over £750,00.0 
per annum to Annuitants. They also possess among them '' other 
funds " belonging to the Life Department, amounting to upwards 
of £500,000 beyond the £93,000,000 already referred to. 

Friendly Societies, Widows' Funds, and Life Assurance Offices 
in Scotland with funds reaching, as we have seen, to the large 
sum of, say, £100,000,000, not only afford sufficient justification for 
the existence of the Faculty of Actuaries but, were there nothing 
else, they also provide ample employment and a very honourable 
sphere of usefulness to the Fellows thereof. It must not be 
supposed that it was the Faculty which called the Actuary into 
existence : it was rather the Actuary who created the Faculty. 
If it was not the Actuary who, in some primitive form, first called 
Friendly Societies, Widows' Funds, and Life Assurances Offices 
into existence, it is undoubtedly to him that they owe, for the 
most part, their development, their continued existence, and their 
promise of lasting stability. 

He was a boatbuilder who, with the use of heated stones, 
hollowed out the trunk of a tree, trimmed it, and set it afloat to carry 
him and his few goods across a creek or along a lee shore. Primitive 
and humble though the effort was, that canoemaker was ancestor 
to the modem shipbuilder who now launches his powerful iron- 
clads and his palatial liners to do battle in and to cross over oceans, 
in calm or storm, of which the early savage was utterly incapable 
of dreaming. While primaeval man constructed his boat all by 
himself in its every detail our modern shipbuilder long ago 
learned the meaning and power of that greatest of modem aids to 
industrial development which we know as Division of Labour. 
So also the Actuary. We must not, however, allow ourselves to 
think of him having ever been in a savage state— even when 
lacking tables of logarithms and the many other tables he now 
has, besides his equipment of arithmometers, tabulating and sort- 
ing machines, card systems, typewriters, and suchlike mechanical 
aids to calculation, as well as the better educated and better 
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trained human agency he now has to assist him in his labours, and 
the larger mass of reliable statistical data now available to him. 

There is one great Scotsman to whom the actuarial profession 
is much indebted. I refer to John Napier, Baron of Merchiston, 
the inventor of logarithms, who was born in Merchiston Castle — 
then '' near Edinburgh," but now well within the City boundaries 
— fifty-three years before our Scottish King James vi. ascended 
the English throne as James I. of England — and who died in 
that same castle in the year 1617, leaving large estate. He came 
of an ancient Scottish family. A Napier ancestor of his was 
Lord Provost of this City in 143 8, whose son — Comptroller of 
Scotland under James ii. in 1450 — was also Provost between 
1469 and 1471. John Napier's father, Sir Alexander Napier of 
Merchiston and Edinbellie, was Master of the Mint to James vi. 

I would here remind you of the scholarly work — Tkt Con- 
slrudion of Logarithms mth a Catalogue of Napier s Works — by a 
member of our Council, Mr. William Eae MacDonald, one of His 
Majesty's Officers of Arms, being a member of the Court of the 
Lord Lyon, the heraldic establishment of Scotland. He has 
translated from Latin into English the posthumous work whose 
title-page is as follows : — The Construction of the Wonderful Canon, 
of Logarithms ; And their relations to thnr own naiural numbers ; 
uiih An Appendix as to the making of another and better kind of 
Logarithms, to which are added Propositions for the solution of 
Spherical Triangles by an easier method : unth Notes on them and on 
the above-mentioned Appendix by the learned Henry Briggs, By the 
Author and Inventor, John Napier, Baron of Merchiston, Jkc, in 
Scotland, Printed by Andrew Hart, of Edinburgh ; in the Year of our 
Lard, 1619. 

Those who have perused that volume of Mr. MacDonald's will, I 
am sure, agree with me when I say it is most interesting and well 
repays careful study. Baron Napier's mortal remains were buried, 
nearly three centuries ago, in St. Cuthbert's churchyard in this 
City. An elaborately carved marble mural tablet was erected to 
his memory, in 1842, in the vestibule of that Church. In 1898 
the Fellows of this Faculty subscribed for a statue of him, which 
adorns one of the niches of the Scottish National Portrait Gallery. 
There he stands — in close proximity to most of our Scottish 
Insurance Offices — among Scottish kings and queens, nobles, 
statesmen, and ecclesiastics; representative makers of much of 
our Scottish history. A replica of the sculptor's model has since 
had a place in this Hall. 

We Scottish Actuaries have a mixed ancestry, none the less but 
rather the more of which to be proud. We are evolved from 
many useful and dignified professions. In early days the 
accountant, the lawyer, the banker, the insurance official, the 
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schoolmaster, and the professional mathematician performed, 
among them, practically all that was then expected of or was 
possible to an Actuary. I have in the course of my professional 
reading and work been much struck with the care and skill of 
those men, as exhibited in their reports upon Funds and Schemes 
which they had investigated — before the Faculty came into being ; 
and I have marvelled at the results, remembering the paucity and 
comparatively unwieldy character of the tools which alone they 
then possessed. It well becomes us of this generation to look 
back with much respect and gratitude to those early pioneers and 
ornaments of our profession. 

Not to wander too far back I would now merely remind you 
that about sixty years ago the professions in Scotland began to 
specialise — the actuary sorting himself out from the lawyer, the 
banker, the accountant, the insurance official, and the *' business 
man." I am happy to say we still have among our Fellows to-day 
those who belong to each of those professions and who have added 
that of Actuary to their other professional qualifications. 

I hope you have been able to follow me as I have endeavoured 
to trace or evolve the Actuary in Scotland through what has 
been his principal work. The work and the Actuary have grown 
up and developed together, the one acting and re-acting on the 
other. But there are here in Scotland, as elsewhere, wider fields 
which he is well qualified to occupy, and which he ought to 
occupy sooner than later. A too common mistake has been made, 
for which I fear the Actuary himself is somewhat to blame, in 
narrowing or limiting his sphere ; which has a much wider horizon 
than some of us have yet i*ealised. To enlarge the view and 
deepen the interest one has only to be present at one or more of 
our great Intbrnational Congresses of Actuaries, which, 
meeting triennially, have already had great and increasiDg 
gatherings and discussions in Brussels, London, Paris, New York, 
and Berlin ; the next having been appointed to be held in Vienna, 
and the following one probably in Amsterdam. I had the honour, 
with Mr. Chatham, our Honorary Treasurer, and ^^^ of our 
Fellows, of representing, as delegates, the Faculty at the Congress 
which held its meetings in Berlin in the Reichstag Building, which 
was kindly placed at our disposal by the President of the Reichstag 
during the week from 10th to 15th September last — the German 
Government also, I understand, giving a substantial grant in 
money towards the expenses of the Congress. There were 
altogether seventeen Fellows of this Faculty who were members 
and attended the meetings of that Congress. Six of our Fellows 
contributed papers to the Congress and, besides these, others of ns 
took part in the discussions. These Papers and our speeches may 
be read in the volume of the Proceedings, which will in due time 
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be foand in oar library here. I commend these to the careful study 
of our members and students. We were most cordially welcomed 
and very hospitably entertained. The Emperor sent us a gracious 
message of welcome through the Under-Secretary of State, who, 
recognising us as exponents of actuarial science as well as the 
international character of the Congress, referred to us as seekers 
after truth who, in our intercourse and discussions, would know no 
frontiers. The General Secretary, Professor Manes, remarked to 
me how very pleased he was to find such a large representation from 
the Faculty; and the President of the Congress, Dr. Hahn, paid the 
Faculty the compliment of inviting your President to occupy the 
Chair at one of the afternoon meetings. Not only so, but I was 
elected a Vice-President of the Congress, Mr. Chatham being at 
the same time elected a Secretary ; both of us being also elected 
members of the Permanent Committee. The membership of the 
Berlin Congress was the largest on record, the number having 
reached upwards of five hundred and fifty — including delegates 
from almost every Government. The actuarial adviser of our 
Board of Trade, an Honorary Fellow of this Faculty, was one of 
the members of Congress who was present at the meetings. There 
were members and delegates from the Argentine Republic, Austria, 
Australia, Belgium, Canada, Chili, Denmark, England, France, 
Finland, Germany, Holland, Hungary, Italy, Japan, Ireland, 
Mexico, Norway, Portugal, Russia, Scotland, Servia, Spain, 
Sweden, Switzerland, the United States of America, etc. 

But, to return to Scotland, the Actuary of our Life Offices here 
has generally held the official position of Manager of his Company, 
or, when that has not been so, he has always been in close relation- 
ship with the management. As " knowledge is power " the Actuary 
of the right sort — skilful, independent, tactful, a man of character — 
ought to be, and usually is, a trusted officer of his Company, able 
to guide the management, holding his own, respectfully but firmly, 
with Directors and Manager. When he combines in himself the 
duties at once of an executive and of an advisory officer, as is so 
frequently the case in Scotland, the most gratifying results have 
ensued. In America, where these two positions had unfortunately 
been divorced and where the Actuary has been too frequently 
relegated to a back room, as if he were a mere calculating machine 
or automaton, the business of Life Assurance has suffered. In the 
recent exposures of American scandalous mismanagement no blame, 
so far as I know, has been attributed to the Actuaries, who, to the 
credit of our profession be it said, have come well out of the 
ordeal. 

Apart from our official duties as Actuaries to Life Offices, 
Widows' Funds, and Friendly Societies, we are frequently called 
upon, in a professional capacity, to assist in legal and other cases 
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and to appear as expert witnesses in our Supreme Courts and in 
Arbitrations — ^the highly technical and involved questions and 
calculations in connection with the Entail Acts, for example, 
having required in a special manner the skilled advice and guid- 
ance of the Actuary. We are also called in to advise in financial 
matters in which our municipal and other corporations are inter- 
ested. It might be better for such corporations if we were more 
frequently called in, and at an earlier stage than sometimes 
happens. I have seen — we have all seen — the mistake made of 
calling in the Actuary at too late a stage ; not to prepare Schemes 
on a sound financial basis, but to try to remedy the effects of 
mistakes which had been made by amateur, unqualified advisers, 
or mere arithmeticians. The Actuary we know is a scientific 
financier, who sees much further ahead than some others who pose 
as '' financiers" — a much-abused term. As well might a man set 
about building a house without employing an Architect as, 
without first consulting an Actuary, embark upon Schemes which 
can only be safely reared upon a sound actuarial foundation. 
The man who thinks he saves an Architect's fee runs the risk of 
being entombed with his household in the ruins of his own folly. 

An important and increasing department of the Actuary's work, 
in Scotland as elsewhere, is the advising upon Pension Funds and 
Superannuation Schemes, with their periodical investigation and 
valuation. If there is one department of scientific finance more than 
another where the public need to be reminded of " the seven years of 
plenty and the seven years of famine " it is in this domain of super- 
annuation — where the Contributions are present and immediate 
while the Benefits are future and remote. It is here, if anywhere, 
that the Actuary requires consummate skill, equalled only by the 
absolute firmness with which he must hold and drive home his views. 
It is better for the Actuary to stand abuse at the outset than for 
him to weakly make concessions which he ought to know must end 
in disaster — and that perhaps long after he is out of the way. The 
Actuary who lacks moral courage is a dangerous adviser, however 
much he may be esteemed as a '* person skilled in calculation." 

Let us Actuaries be always looking at the foundations and at 
the building in its every part and as a whole, ever making per- 
manent stability our aim at all costs. Let us see to it that our 
principles are sound and that they are applied with judgment, 
tact, and firmness in daily practice. It may be truly said of us 
Actuaries that we are the widow's shield and the orphan's stay ; a 
responsibility to which may we ever rise. 

The Faculty, in its corporate capacity and through its individual 
members, has assisted in most of the Legislation affecting the 
business of Life Assurance in the United Kingdom during the 
past half-century. I need not here enumerate or enlarge. I 
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woald merely mention the greatest and most useful of all the Acts 
which have come into force during that period, and one where the 
work of the Actuary occupies a very prominent position. I refer 
to the Lift Assurance Companies* Act, 1870, which has satisfactorily 
stood the test of upwards of thirty-five years. In submitting 
evidence on behalf of the Faculty to a Select Committee of the 
House of Lords, in July last, I availed myself of the opportunity 
of endeavouring to impress upon their Lordships the growing 
importance of the Actuary in relation to the business of Life 
Assurance, and I drew their attention to an obvious defect in 
the Act of 1870, viz. the absence of any definition of the term 
" actuary " referred to in the Act ; as to which there need now be 
no difficulty, seeing that the Faculty of Actuaries, with its Royal 
Charter of 1868, and the Institute of Actuaries, with its Royal 
Charter of 1884, have been, for upwards of half a century, educat- 
ing, training, examining, and turning out fully qualified Actuaries. 
It is on their Investigations and Valuations that the stability of 
British Life Assurance rests, and may confidently be trusted to 
rest in the future as in the past. We have no cause to regret the 
inquiry recently made by that Select Committee of the House of 
Lords to which I have referred. On the contrary, it has afforded 
much useful information to the public as to the great stability of 
our British Life Offices — Scottish and English alike — ^and as to the 
status of the Actuary in this country, to whom they owe so much. 
What we in this country have contended for, and that I think 
successfully, is summed up in two words — freedom and publicity — 
which have amply proved to have been not only the best means 
of protecting the interests of our policyholders but also the best 
means of developing, on the soundest lines, the great and beneficial 
business of Life Assurance. Under the ablest actuarial guidance 
the fullest benefits and advantages of which the institution is 
capable are to be had through our Home Offices. Neither they 
nor their Actuaries profess to give gold rings for the price of brass 
ones. The public should be content, as a guide, with the past 
results of good management and the present conditions, and have 
done with their foolish demands for '^ estimates" as to future 
results. These so-called " estimates'' — generally based upon results 
arrived at under conditions which no longer exist — have done 
much to mar the fair fame of Life Assurance. 

Thinking it might be useful and not without interest at this 
period in our history I have prepared a Classified Catalogue 
of the published works of the members of our Faculty during 
the past half-century. It has necessarily cost me some labour to 
prepare this, and I think it will be found to be about as complete 
a list as it is possible for any one person to make. I have 
ranged far and wide for my information, and I have added the 
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results by way of an Appendix to this Address, leaving the list 
to bear its own testimony to the literary work of our Scottish 
Actuaries, alike in its volume and in the comprehensiveness of 
the variety of its subjects and the skilful treatment thereof. It 
must afford satisfaction to us all to find how much this Faculty 
has thus contributed to actuarial science in its many branches. I 
hope this may prove a stimulus to our younger members to come 
forward and follow the good example that has thus been shown 
them. " Experience is by industry achieved and perfected by the 
due course of time." There is no finality in actuarial science, nor 
any limit to its application. Huxley has defined Science as 
'^ organised common sense " ; and, some one else, Genius as '^ the 
power of taking pains." 

If in the past the work of the Faculty and its members has 
been formative, let us see to it that in the future it shall also be 
florescent. 

Jointly with our friends of the Institute, the Faculty has brought 
out volumes showing the results of the recent investigation, by 
these incorporations, into the Mortality Experience of assured 
lives and of annuitants in our British Life Offices, with Tables 
based thereon. With such a quarry to work in there is much 
which our younger members could do to still further build up that 
actuarial science upon which rests the stability of our Life Offices. 

Seventeen of our members hold among them twenty-two Uni- 
versity degrees (LL.D., D.Sc, B.Sc, M.A., and B.A.), and thirty 
are Chartered Accountants (C. A.) ; two are Directors, twenty-eight 
are (or were) Managers, twenty-two are (or were) Secretaries,* 
and fifty-two are (or were) Actuaries* of their Companies; 
some of those last holding that post conjointly with that of 
Manager or of Secretary. One hundred and fifteen of our 
members are resident in Scotland, forty-six in England, one 
in Ireland, nine in Australia, one in New Zealand, eight in the 
United States of America, two in Canada, four in South Africa, 
one in India, and one in China. Two of our Fellows who entered 
when the Faculty was constituted in 1856 are, we rejoice to 
know, still with us. 

I am glad to find seventeen are engaged in Branch Offices. It 
would be better for our Fellows, for their Offices, for the public, 
and for Life Assurance generally, if more of them could be so 
fortunate as to spend several years there, and so acquire — what 
cannot be had from books, or study, or even in a Head Office — 
a practical knowledge of what is sometimes called ''outside" 
work, or the commercial department of our business. It would 
broaden their views and deepen their sympathies to thus come in 
contact with agents, policyholders, and the public, and so find out 

* including Assistant Secretaries and Assistant Actuaries. 
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in what form the benefits of Life Assurance are most desired, 
guiding them to the best and most suitable — and exposing the 
empirical. It would greatly simplify matters at Head Office, 
especially the correspondence, if we had such skilled experts at 
our Branch Offices; men who understand the theory and the 
practice of the business in such a way as to act as interpreters 
between the public and the offices in such technical matters as 
those with which we have to do. As Cicero said : " Man has 
been bom for two things — thinking and acting." 

Boswell said : '' I often had occasion to remark, Johnson loved 
business, loved to have his wisdom actually operate on real life." 
So also the fully equipped Actuary. Nothing should please him 
better than to find his actuarial science so applied as to '' actually 
operate on real life," on the real business of his professional life. 
This can best be done when he is in touch with the public — in 
the market-place rather than in the study. 

The nature of my subject has necessarily limited me to our 
native land. I have therefore spoken, as in duty bound, of the 
Actuary in Scotland and of him who has gone forth from us to 
other lands. This, however, must not be taken as an indication 
of narrowness, any more than it would be were a mathematician 
in discoursing upon algebra to omit, fur the time being, any 
reference to geometry. We have a much wider outlook, and can 
enjoy it to the full; for, having an independent position and 
forming an integral part of the International Congress of 
Actuaries, we are in fraternal relationship with the profession 
all the world over. We are on the happiest and most cordial 
terms with our nearest neighbours, our good friends of the Insti- 
tute of Actuaries, whose headquarters are in London. Thirty-six 
Fellows of the Faculty are also Fellows of the Institute, and 
seven Fellows of the Institute are also Fellows of the Faculty. 
We and they are rather proud than otherwise of the double 
qualification. The aims and objects of these two British cor- 
porations are the same; and each in its own sphere — larger or 
smaller — is doing its best to further these, to the great advan- 
tage not only of our Life Assurance Offices but of all concerns, 
ever increasing in number, to which scientific finance can be 
applied. 

Nor would I omit a passing reference to our friends of the 
Insurance and Actuarial Society of Glasgow, founded in 1881 ; of 
the Insurance Society of Edinburgh, founded in 1901 ; and of the 
many Insurance Institutes in England and Ireland, which are doing 
good work of a kind, in their own way, in training and encouraging 
young men for that wider insurance profession which includes 
the great and growing departments of life, fire, marine, accident, 
burglary, fidelity-guarantee, and others. These Societies and 
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Institutes have on their Rolls many members of our Faculty. So 
long as they confine themselves to their own sphere, and assist 
in passing on young men in the Life department for the qualifica- 
tion and diploma of the Faculty of Actuaries, or of the Institute 
of Actuaries, they will always find these two incorporations among 
their best friends. 

In closing, let me remind you of the motto of our Faculty, 
which should always keep alive in us a sense of the great re- 
sponsibilities which lie upon us. Though expressed in what is 
now to many a dead language they are living words which can be 
known and read of all men, and which our alma maler expects 
each one of us ever to bear on his heart and to practise in his 

life — AD FINBM FIDELIS. 

On the motion of Mr. N. B. Gcjnn, the Senior Vice-President of the 
Faculty, a hearty vote of thanks was accorded to Mr. Hewat for his 
address. Mr. Gunn said : — 'As most of you are aware, it is the duty of the 
Senior Vice-President to move the usual vote of thanks to the President 
for his Opening Address. On this occasion I may say it is not only a duty 
but a privilege. We have all listened to Mr. Hewat's remarks with great 
interest. He has given a very fiill and complete history of the rise of the 
Actuarial Profession, and, as we would all expect from our knowledge of 
the vein of patriotism which runs in Mr. Hew^at's disposition, he has done 
thorough justice to the Actuary in Scotland. I would therefore ask you 
to accord a hearty vote of thanks to Mr. Hewat for his very excellent 
address.' 



Before delivering his Address the President said : — Since hist 
we met we have been called upon, during the past three months, 
to mourn the loss of three well-known Fellows of our Faculty : — 

Mr. Hugh Blair, 

after becoming a Member of the Society of Accountants in 
Edinburgh, extended his studies and, passing the required ex- 
aminations of the Faculty, was admitted a Fellow in 1872. 
Mr. Blair entered the Council and served oh it, for more terms 
than one, between the years 1880 and 1898. He was our 
Honorary Treasurer during the three years 1885-1888. In 
addition to his extensive business as an Accountant Mr. Blair 
enjoyed a not inconsiderable practice as an Actuary also. He 
always took a lively interest in the affairs of the Faculty ; and 
we shall all miss his genial presence at our meetings and his 
kindly manner in our business and social intercourse. 
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Mr. Philip E. D. Maclagan 

came of a well-known family closely identified with our profession. 
Hifl grandfather and his father, successively Managers of the 
Edinburgh Life Assurance Company, were among the first Members 
of our Faculty, and of which Company he was himself at one time 
Asaistant Secretary. Mr. Maclagan was elected a Fellow in 1894. 
While he did not turn his attention so much to actuarial matters 
as others have done he was well known in the Life and Fire 
Offices, having held important official positions in more than 
one of them. He will be remembered by us all here as the 
courteous Manager of the North British and Mercantile Insurance 
Company, and especially by his brother Managers, who knew his 
worth as Honorary Secretary of our Associated Scottish Life Offices. 
As Treasurer of the Koyal Society of Edinburgh, and otherwise, 
he was well and favourably known in still wider circles. 



Mr. David Clunik Gregor, 

who passed away a fortnight ago in his eighty-sixth year, was 
known to comparatively few of our younger Members, seeing that 
he retired about sixteen years ago, after forty years' service, from 
the active duties of the Colonial and Foreign Secretaryship of the 
Standard Life Assurance Company — a post which he filled with 
conspicuous success. Mr. Gregor was one of our Original Members, 
having entered in 1856 when the Faculty was constituted. His 
name appears in our Royal Charter, and he was elected an 
Honorary Fellow early in 1894. Entering his office in 1869 I 
had the pleasure of serving under him for nearly three years. I 
have always looked back upon that time with much satisfaction, 
for I found Mr. Gregor a model official; himself one of the 
hardest workers in the office, he was always ready to encourage 
and help on younger men. He commanded the respect and 
esteem of us all. I found in him a true friend — a friendship 
which grew and deepened as the years rolled on and which had 
been closely maintained up to the last. As the oldest and one 
of the best of my friends in the profession I mourn his loss ; his 
removal breaks for me the last link with those under whom I 
received my early training. 
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Some Suggestions regarding the Education of Actuarial Students.— 

A. Hunter. 
The Actuarial Profession from a Branch Man*s Point of View.— J. N. 
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Remarks on the Position and Prospects of the Actuarial Profession and of 

the Business of Life Assurance. — S. C. Thomson. 
Notes on the Work of an Actuarial Department. — W. G. Walton. 

Annuities 

On a General Expression for the Value of an Annuity on the last r Sur- 
vivors of m Lives.— G. King. 
On Reversionary Annuities. — G. King. 
On Family Annuities. — G. King. 
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Annuities. — G. Kino. 

On Joint-Life Annuities. — J. J. M'Lauchlan. 
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Terminable Annuity Tables. — T. Mark. 

An Approximation of the Rate of Interest in a Life Annuity. — J. Meikle. 
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Sprague. 
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T. B. Sprague. 

On the Value of Apportionable Annuities, or of Annuities in which a pro- 
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Bonuses in Model Office Valuations and their Relations to Reserves.- - 

J. Buchanan. 
An Analysis of the Profit from Endowment Assurances. — J. Chatham. 
Bonuses : How Earned and How Distributed. — A. Hewat. 
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Assurance Office. — T. B. Sprague. 
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Methods of Division of the Surplus of Life Assurance Offices. — W. Tait. 



Book-keeping^ and Accounts 

A Method of Printing Particulars on Premium Receipts and Notices. — 
J. Chatham. 

On Life Premium Book-keeping. — J. Chatham. 

On the Books and Forms to be used in Scheduling the Particulars of the 
Risks of a Life Assurance Company under its Assurance and Annuity 
Contracts, for Periodical or Interim Valuations, Distribution of 
Surplus, and for the Investigations of the Rates of Mortality, Surren- 
der, and Lapse.— J. Chatham. 

American Insurance Methods, with special reference to the Card System. — 
A. Latta. 

Accounting in Theory and Practice. — G. Lisle. 

Elementary Book-keeping in Theory and Practice. — G. Lisle. 

On the Book-keeping of a Life Office. — J. J. M'Lauchlan. 

Forms of Life Omce Books. — W. S. Nicol. 
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Some Notes or Matters Incidental to Life Assuranoe Aocounts in New 
Zealand. — T. H. Richardson. 

Treatise on Life Insurance Accounts. — T. B. Spragub. 

Some Suggestions in regard to Life Office Accounting, including vid^r alitk 
an Arrangement of the American Card System suitable for the Re- 
quirements of British Offices. — A. D. L. Turnbull. 
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The Tendency towards Equalisation in the Rate of Interest. — R Bltth. 

Investments. — D. Deuchar. 

The Investments of Australian Life Offices. — J. B. Gillison. 

Stock Exchange Securities and How to select them. — N. B. Gukn. 

The National Savings and their Effect on the Rate of Interest — N. B. 
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Life Assurance Investments. — N. B. Gunn. 

Investments of Life Assurance Offices. — A. Hew at. 

Reserves : Investment v&rsu% Assessment. — A. Hew at. 

Life Assurance Finance as affected by Rate of Interest and Rate of Expense. 

— A. Hewat. 
Financial Relations of England, Scotland, and Ireland. — A Hewat. 
A brief Review of the Silver Question. — E. C. Joass. 
Notes on Local Loans. — T. Kyd. 
The Theory of Finance ; being a short Treatise on the Doctrine of Interest 
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On the Value in Practice of a Life Interest, allowing for Income Tax. — 

G. Kino. 
Deposit Receipt Interest Tables. — G. Lisle. 
On Recent Australian Bank Failures. — G. M. Low. 
Capital : Some of its Economic and Moral Aspects. — J. M. M*Candlish. 
The Future Interest of Money, considered chiefly as an element in Life 

Assurance Calculations. J. M. M*Candlish. 
On the Practice and Powers of Assurance Companies in regard to the 

Investment of their Life Assurance Funds. — A. G. Mackenzie. 
Investments : How Money may be made and invested. — A H. Morgan. 
A Description of Certain of the Principal Stock Exchange Securities. — 

J. NiCOLL. 

History of Banking in Scotland. — D. F. Park. 

Increasing Reversionary Charges. — W. B. Patbrson. 

Life Offices and Trust Funds. — W. B. Paterson. 

Life Office Investments : Retrospect and Outlook. — D. Paulin. 

Interest on Money. — J. Pullar. 

On some leading Points in the Practical Finance of Life Assurance. — 
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On Money and the future Rate of Interest. — A. G. Smith. 

On Reversionary Life-Interests as Securities for Loans. — T. B. Spraque. 

Life Office Investments, 1859-1900. — A. H. Turnbull. 

Capital, Money, Interest, and Investment. — A. H. Turnbull. 

Compound Interest and Annuity Tables, with Rules for determining the 
Amount of Principal and Interest in any Payment of Annuity, and for 
the Construction of Tables showing the same. — A. H. Turnbull. 

The Consideration of Securities for Loans. — J. G. Watson. 



Classified Catalogue 151 

Lesal 

On the Interest of Heirs of Entail and the Calculations of the Pecuniary 

Values thereof. — H. B. Cockburn and R. Mcrrib. 
On the Interpretation of the Statements required by the " Life Assurance 

Companies' Act, 1870," with Special Keference to the Question of 

Expenses. — D. Deuchar. 
Factorships. — T. G. Dickson. 
Note on the Methods followed in the Registration of Deeds affecting Land 

in Scotland. — A. G. Donald. 
On Legislation affecting Life Assurance Companies, more especially with 
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Amendment. — G. King. 
The Enfranchisement of Leaseholds and the Taxation of Ground Rents, 

Chief Rents, and Kindred Charges on Land in England and Wales. — 
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The Actuarial Aspects of Recent Legislation, in the United Kingdom and 

other Countries, on the Subject of Compensation to Workmen for 

Accidents. — J. Nicoll. 
Life Assurance Legislation in New Zealand. J. H. Richardson. 
Taxes imposed upon Insurance Companies in the United Kingdom. — 

W. A. Sim. 
Titles to Life Assurance Policies. — A. E. Spraoue. 
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T. B. Spraquk. 
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of a Policy, Notice, Bankruptcy, and some other practical Considera- 
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On a Problem occurring in connection with Entailed Estates in Scotland. — 

T. B. Sprague. 
Report to Court of Session in Dalchosnie Disentail Case.-— T. B. Sprague. 
On the Causes of Insolvency in Life Insurance Companies, and the best 
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On tne Liquidation and Reconstruction of an Insolvent Insurance 
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Position of Women in regard to Policies of Assurance. — G. C. Stenhouse. 
State Supervision in Insurance. — R Teece. 

Protection of Life Policies from the Claims of Creditors. — R. Teece. 
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On the Pecuniary Interests of Heirs of Entail. — W. T. Thomson. 
Lenders and Borrowers on Landed Security with Reference to Legislation 
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The Tenure of Land in Great-Britain and its Principal Colonies. —A. H. 
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Notes regarding Land Tenure in Australia. — A. H. Turnbull. 
Life Assurance Companies' Act, 1870. — W. G. Walton. 
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Contingent Debts and other Schemes for the Assurance of Impaired Lives. 
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A Method of Apportioning Surphis used by Australian Gompanies. — 

D. Garment. 
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The Progress of Life Assurance in the United Kingdom during the last 
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On the Measure of Expenses in Life Assurance Gompanies. — D. Deuchar. 
On the Non- Actuarial Departments of Life Assurance Business. — J. J. W. 
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Non-Forfeiture Regulations in Life Assurance. — G. Gordon. 
Notes on Theory and Practice in Life Assurance. — G. Guthrie. 
Principles and Practice of Life Assurance. — A. Hew at. 
Life Ajssurance, 1870-1890, liespire, A spice, Prospice. — A. Hew at. 
Life Assurance "Features." — A. Hew at. 
Progress of Life Assurance, 1837 1897.— A. Hew at. 
The Stability of British Life Assurance. — A. Hewat. 
Notes on Life Assurance in the United States of America. — A. Hunter. 
Facts, Fallacies, and Fancies in Life Assurance. — G. King. 
Life Assurance in France. — A. Latta. 
Life Assurance {Ency, Brit, article). — G. M. Low. 
Some Aspects of Present-day Gompetition. — G. M. Low. 
On the Tests by which a Life Assurance Office may be judged — G. M. Low. 
The Economics of Life Assurance. — J. M. M'Gandlish. 
Notes upon Insurance, and the Practical Working of a Life Assurance 

Fund.— T. Marr. 
Gomparisons of Life Assurance Offices. — V. Marr. 
State Life Assurance in New Zealand. — J. H. Richardson. 
Life Assurance. — J. A. Robertson-Durham. 
Life Assurance in Canada. — F. Sanderson. 
An Investigation as to how far Life Assurance is of a Provident Nature as 
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Financial Character as benefiting his Creditors and Assignees. — 

A- E. Spraque. 
Some Remarks on the Application of the Principle of Non- Forfeiture to 

Ordinary Policies.— T. B. Sprague. 
Life Insurance 1872. — T. B. Sprague. 
On the Limitation of Risks, being an Essay towards the Determination 

of the Maximum amount of Risk to be retained by a Life Assurance 

Company on a Single Contingency. — T. B. Sprague. 
A Life Office Prospectus.— J. Stirling. 
Life Assurance in New Zealand. — J. M. Stuart. 
Modern Innovations in Life Assurance. — R. Teecb. 
A Discussion of some Points of Life Assurance Administration in respect 

of which Divergence of Practice exists : A Plea for Uniformity. — 

H. C. Thiselton. 
Insurance or Assurance (Ency. Brit, article). — W. T. Thomson. 
Life Assurance Trading. A. D. L. Turnbull. 
Assessment System of Life Assurance. — W. G. Walton. 
American Offices in Great Britain, " Actual Results." — W. G. Walton. 
" Should I Insure in an American Office ? " — W. G. Walton. 
On American Offices in Great Britain. — J. Watson. 
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The Use of Quadrature Formulas and other Methods of Approximation for 

the Calculation of Survivorship Benefits. — J. Buchanan. 
On Logarithms correct to ten places of Decimals. — J. CaiSHOLif. 
Notes on Summation and Interpolation. — A. J. Fyfe. 
Actuarial Science : an Elementary Manual. — N. Glen. 
On Gompertz's Law of Mortality. — J. Go van. 

On Life Contingencies, including Life Annuities and Assurances. — G. Kino. 
Theory of Finance. — G. Kino. 
On the Numerical Calculation of the Values of Complex Benefits, by Means 

of Formulas of Approximate Summation. — G. Kino. 
Notes on the Theory of Logarithms. — W. R. Macdonald. 
Translation of Napier's Canonis Logarithmorum Descriptio, with Notes 

and Catalogue of Napier's Works. — W. R. Macdonald. 
On some Problems in the Calculus of Finite Differences. — W. R. 

Macdonald. 
On the Interpolation of Logarithmic Series. — J. Meikle. 
On the Development of Tables derived from an Abridged Expression for 
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On Benefit Building Societies. — R. Teece. 
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Notes on a Mortality Experience in connection with Reversionary Annuity 
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Some Notes on the Selection of Lives for Assurance. — N. B Gunn. 
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An Investigation of the Marriage and Mortality Experience of the Widows* 
Funds of the Scottish Banks, with relative Tables and Diagrams, and 
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J. J. M*Lauchlan. 
On the Mortality in the British Navy and Army, as shown by the Official 

Returns. — J. J. M'Lauchlan. 
The Practice of different Countries in the Arrangement of Census ReturDS 
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Observations on the Rate of Mortality of Assured Lives as experienced 

by Ten Assurance Companies of Scotland. — J. Meikle. 
On a Mode of Tabulating the Facts, for the Purpose of ascertaining the 
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panies. — W. S. NicoL. 
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On the Rate of Re-marriage among W idowers. — T. B. Sprague. 

On the Probability that there will hereafter be Issue of Marriage hitherto 
childless. — T. B. Sprague. 
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On the Probability that a Marriage entered into by a man above Forty will 

be fruitful. — ^T. B. Spraque. 
On the Probability that a Marriage entered into at any Age will be fruitful ; 

and that if a Marriage has been Childless for seyeral Years it will 

afterwards become fruitful. — T. B. Spragub. 
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Some Notes on the Death Duties from an Actuarial Point of Vieu\ 
By John Charles Denmead, M. A., F.F.A., F.I. A., Barrister- 
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[Read before the Faculty, 3rd December 1906.] 

INTRODUCTORY. 

When some time ago I was flattered with au invitation to 
read a paper before the Faculty of Actuaries, it was suggested that 
I should deal with the question of the amount to object of tb* 
be deducted, in valuing reversions, for duties which Paper, 
will be payable out of the funds in reversion. 

This is a somewhat difficult question to deal with directly, and 
I fear it will be thought that in the following pages the raison 
(Tetre of my paper has been forgotten. I may say, however, 
that while not overlooking the ostensible object in view, I have 
felt that the best way of giving effect to it is to write a short 
account of the various death duties which will have to be con- 
sidered in making such valuations. The only alternative method 
of dealing with the subject^ which occurred to me, was to give a 
series of examples, but this would involve such a large number of 
instances to meet even a small fraction of the possible cases that 
may arise in practice, that I had to abandon all idea of treating 
the subject in this way. I must fall back upon general principles 
and not rely on concrete instances, although examples of the 
general principles are given in a few cases. 

In view of the fact that the subject suggested for this paper is 
only indirectly dealt with, for the reasons stated, I have thought 
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that it should be described merely as " Some Notes ou the Death 
Duties from an Actuarial Point of View," and not by any more 
ambitious title. 

The accounts given below of the various death duties are not 
by any means exhaustive. While endeavouring to make them as 
lU llnlta- complete as possible for the purpose in view, I have 
tioiu. tried to avoid overloading them with unnecessary 

details. Exceptions of infrequent occurrence are not mentioned. 

As an instance of au omission, there is no mention of the one 
per cent, temporary Estate duty imposed by the Customs and 
Inland Revenue Act of 1889, because the cases in which that 
duty can now be payable are so rare that it does not seem 
necessary to give an account of it. Also advowsons, gifts to 
charities, gifts of pictures, books, etc., to be enjoyed in kind, and 
other special subjects, are not dealt with. For these things, and, 
generally, for a complete account of the complicated subject of the 
death duties, the recognised text-books must be consulted. I 
have, naturally, availed myself of these text-books, particularly 
of Mr. A. W, Soward's work on the Estate Duty, to which every 
writer on this subject must necessarily be indebted. With this 
acknowledgment of my indebtedness to the existing authorities, I 
hardly think, any further reference in the following pages is 
necessary. 

It is almost unnecessary to add that no one is responsible for 
anything in this paper but myself. 

There are practically five death duties with which we are likely 
to be concerned, viz. : — 

1. The Probate (and Administration) Duty. 

2. The Account Stamp Duty. 

3. The Legacy Duty. 

4. The Succession Duty. 

»5. The Estate Duty (including Settlement Estate Duty). 



THE PROBA.TE DUTY. 

The Scale. 

When the personal estate of the deceased is — 
Not above the value ^ of £100, . . . nil. 

Above £100 and not above £150 £3 

„ 150 „ 200 4 

1 By the value is meant the net and not the gross valae, and it should be tbe 
value at the date of grant, and should include all accretions (Partinutony. AUtynt^ar- 
General, L.R. 4 H.L. 100). ^ •«/r,«y 
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aiid 80 on, £3 being added for every £100 (and £3 for the 
fractional part of £100) above £1000. 

Where the whole estate of any person dying on or after 
1st June 1881, without deduction of debts, etc., does not exceed 
£300 in value, a stamp duty only, of 30s., is payable. 

The Probate Duty is the oldest of these five Death Duties^ 
and was first imposed in 1694, and although it is now displaced 
in cases of deaths occurring on or after 2nd August 
1894 by the Estate Duty, it is still payable upon ^"^^'y- 
Personal Estate falling into the estates of persons who died before 
that date. 

It is an ad valorem stamp duty on an instrument of title, viz. : 
the grant of Probate or Letters of Administration ; its 
incidence depends upon the local situation of the "^ ^ ^^ 
property, and its amount on the value of the property. 

The property liable to Probate duty must be impressed with 
the character of personal estate and such as the executor or 
administrator has the right to receive or recover 
virtute officii. It includes not only such obviously uaMe'*^ 
personal property as stocks, shares, money, furniture, 
accrued and apportioned rents, etc., but also leaseholds, real estate 
contracted to be sold during the lifetime of its deceased owner, 
and the deceased's share of freeholds comprised in partnership 
property, because all these are in equity * personal ' estate. But 
real estate (freehold and copyhold) is not liable to Probate 
duty. 
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The persons liable for the duty are the executors or administra- 
tors of the deceased. 

The duty does not depend upon the domicile of 
Uonofpro-' ^^® deceased owner, but is payable on all personal 
perty, net estate belonging to him locally situate in the United 
owner's domi- Kingdom at his death, or capable of being dealt with 
oile, tbe test here or disposed of by some act done within the 
of llabUity. jurisdiction of the Court of Probate. 

The property must also actually belong to the deceased, or, in 
the case of any one dying after 3rd April 1860, be personal 
property disposed of by will by virtue of a general power of 
appointment. 

It may be pointed out that the shares of some companies are 
. not personal estate, and are therefore not liable to 

Probate duty ; such are 

New River Shares, prior to the establishment of 

the Metropolitan Water Board in 1902. 
Aire and Calder Canal Shares. 
Kennet and Avon Canal Shares. 
Leeds Cloth Market Shares. 
Droit wich Canal Shares. 
Shares of two or three Welsh railways. 
The tolls of a lighthouse are real estate ; and although estates 
'pur autre vie, of which there is no special occupant other than the 
executor, are applicable by law as personal estate, they are not 
liable to Probate duty. The Probate duties now in force are 
those which were imposed by the Customs and Inland Revenue 
Act of 1881 (44 and 45 Vict. c. 12, ss. 27-43). They are 
applicable to the estates of persons who died before 2nd 
August 1894, and to whom grants of representation are obtained 
after 1st June 1881. 

The value of the estate is, in all coses where the deceased died 
domiciled in the United Kingdom (except the £300 estate), the 
net value to be ascertained by deducting from the gross value the 
debts and funeral expenses. If the deceased died domiciled out 
of the United Kingdom, his debts and funeral expenses may not 
be deducted from his personal estate in this country. 

The Act of 1881 transferred the stamp from the grant itself to 
the affidavit of value. It also provided that no grant should be 
made unless it bears a certificate in writing that the affidavit has 
been delivered, and is duly stamped, and mentions the gross value 
of the estate as shown by the affidavit. In Scotland the stamp is 
attached to the inventory. 

The methods of dealing with the case of additional property, 
not previously accounted for, falling into the estate of a deceased 
person, to whom a grant of representation had been obtained 
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ivbether prior to the 1881 Act, or subsequently to it, should 
perhaps be mentioned. If the grant is still in force the ad- 
ditional Probate duty must be accounted for by in- Methodiofac- 
creasing the stamp duty originally paid according to eonntliiff fat 
the scale in force when the grant was obtained. If, additioiua 
however, the grant is no longer operative, the ''o^t* Dutj. 
additional duty may be accounted for either (a) by increasing 
the stamp duty according to the original scale or Qj) by paying 
the ad valorem stamp duty on the accretion under the 1881 Act, 
according as the persons liable find cheaper or more convenient. 
If method (a) is adopted a duty paid stamp is placed on the 
affidavit to lead to the new grant de bonis non adminisiraiis. If 
method (b) is adopted the payment of the ad valcrem duty on 
the Inland Revenue affidavit to lead to the new grant is sufficient. 

In cases of deaths occurring after Ist August 1894 »-*-*^iw^_ 
the Probate duty is superseded by the Estate duty sapenedes 
imposed by the Finance Act, 1894. Probate Dnty. 

If property passes by the death after the Finance 
Act 1894, of a life-tenant under a will, and Probate duty has 
been paid thereon in connection with the testator's death, it 
is exempt from the payment of Estate duty in connection 
with the life-tenant's death. (Section 21 (1) of the 
Finance Act, 1894.) A testator A who died in 1890 JjJJ?*JJ*,^^ 
devised and bequeathed his real and personal estate ^^j^pte from 
to B for life, and on ^'s death, which occurred in Batate Dnty. 
1904 {i.e. after the Finance Act, 1894), to Cin fee 
and absolutely. On ^'s death the investments representing A'z 
personal estate (Probate duty having been paid thereon) are 
exempt from Estate duty, but the real estate, on which Probate 
duty was not payable on A\ death, is not exempt from Estate 
duty. In addition, Legacy duty may also be payable on the 
])ersona1 estate, and Succession duty on the real estate (see under 
those duties below). 



THE ACCOUNT STAMP DUTY. 

Scale. — Same as that of Probate Duty. 

The Customs and Inland Revenue Act, 1881 (44 and 46 Vict. 
c. 12, sec. 38) also created a duty, called the Account Stamp Duty, 
on certain kinds of personal property. 

This duty was imposed partly to prevent evasions of Probate 
duty, to which it is in many respects analogous, 
and like Probate duty, it was displaced in cases of ^^^ ^ ^* 
deaths occurring on or after 2nd August 1894 by the 
more comprehensive Estate duty. 
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The 1881 Act was slightly extended by the CuBtoms and 
Inland Revenue Act of 1889, and the personal 
?J^^^ property liable to Account Stamp duty under the 
two Acts consisted of 

1. Danationes mortis causct 

Inter vivos gifts made within twelve mouths of the donor's 

death. 
Gifts, whenever made, in which the donor had reserved 

any interest. 

2. Property placed by the deceased in the joint names of 

himself and another so that a benefit survives to that 
other on his death. For example, if a husband or a 
father voluntarily transfers or purchases stock in the 
names of himself and his wife or child, it is a pre- 
sumption of law that a provision is intended to be made 
in their favour subject to his receiving the income during 
his life, and on his death the beneficial gift of the whole 
fund would be liable to Account Stamp duty. Or if a 
husband and wife purchase an annuity on their joint 
lives with continuance to survivor, and the husband 
dies first, Account Stamp duty is payable on the value 
of the wife's annuity at that time proportionate to the 
sum contributed by the husband towards the purchase 
of the annuity. 

3. Property passing under a voluntary settlement in which 

the settlor has reserved a life-interest, and property 
passing under a marriage settlement to *' volunteers," 
i,e. to collateral relatives and to other persons outside 
the marriage consideration. 

4. Any money received under a policy of assurance effected 

by any person dying on or after 1st June 1889, on his 
life, where the policy is wholly kept up by him for the 
benefit of a donee, or a part of such money in propor- 
tion to the premiums paid by him, where the policy is 
partially kept up by him for such benefit. 

If property passes by a death after the Finance Act., 1894, 
which has previously paid Account Stamp duty in connection 
with the death of a prior life-tenant under the same 
Property on title, it is exempt from the payment of Estate duty 
n^v^* aid ^^ connection with the subsequent death. (Section 
exempt flrom ^1 (1) of the Finance Act, 1894.) Thus by a volun- 
SfltateDaty. tary settlement A^ who died in 1890, settled real 
and personal property upon trust for himself for life 
and, after his death, to B for life, and after J^'s death, which 
happened in 1904, to C in fee and absolutely. On A*8 deaths 
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Account Stamp duty would be payable upon the personal property 
(and possibly Succession duty), and Succession duty would be 
payable on B% succession to the real property, while on ^s 
death Estate duty would be payable on the real property, on 
which no Account Stamp duty had been paid, but no Estate duty 
would be payable on the investments representing the personal 
property. On both descriptions of property, however. Succession 
duty may also be payable in connection with B% death, according 
to the rules hereafter explained when dealing with that duty. 

The charge of Account Stamp duty is considered to affect per- 
sonal property locally situated in the United Kingdom passing 
under voluntary dispositions taking effect as British incidence of 
settlements, whether made by persons domiciled in tbednty. 
the United Kingdom or by foreigners. 

Accounts are to be delivered by every person who as benefi- 
ciary, trustee, or otherwise, acquires possession or assumes the 
management of any personal or moveable property |j«itv 
liable to the duty, upon retaining the same to his own 
use or distributing or disposing thereof. 



THE LEGACY DUTY. 
The Scale. 

The rates of duty depend upon the consanguinity of the legatees 
to tlie testator or intestate, and are as follows : — . 

Lineal issue or lineal ancestor, . . . £1 per cent. 
Brothers and sisters and their descendants, . £3 „ 
Brothers and sisters of the father or mother 

and their descendants £5 „ 

Brothers and sisters of a grandfather or grand- 
mother and their descendants, . . . £6 „ 
Any other person, . • . . . £10 „ 

The husband or wife of the testator is not chargeable with 
Legacy duty, and a legatee whose husband or wife is of nearer 
relationship to the testator is chargeable with duty at the rate 
appropriate to such relationship. 

The principal Legacy Duty Acts at present in force are those of 
1796 and 1815, 36 George in. c. 52, and 55 George in. c. 184. 

A legacy must be a gift by some will or testamentary instru- 
ment of a person domiciled in the United Kingdom 
and be payable or satisfied out of his personal estate ^^^^^J^ ^ 
ox out of the personal estate over which he has a 
general power of appointment. 
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Formerly leaseholds, real estate directed to be sold, whether 
actually sold or not, moneys, rent-charges, annuities and jointures 
payable by will out of real estate were also legacies. 
**^™*ti Under the Succession Duty Act, 1853, however, lease- 

holds were declared to be real property for the 
purposes of Succession duty and taken out of the scope of the 
Legacy Duty Acts, although they are still personal property for 
Probate duty. And under the Customs and Inland Revenue 
Act, 1888 [61 and 62 Vict. c. 8, sec. 21 (2)], the proceeds of 
sale of real estate, moneys, rent-charges, annuities and jointures 
charged on real estate were made liable to the duties under the 
Succession Duty Act, 1853, and to the additional duties imposed 
by the 1888 Act on property which had not paid Probate duty 
or Account Stamp duty under the Customs and Inland Revenue 
Act of 1881 (44 and 45 Vict. c. 12). 

The incidence of Legacy duty depends on the domicile of the 

testator, and no legacy duty is payable upon the 

S^duto^*^' bequests of a testator who died domiciled abroad, 

although they may be satisfied out of his British 

personal estate. 

Legacy duty becomes payable upon retainer for the benefit of 
Wlien pay- the legatee, or at the time of payment, delivery or 
able. other satisfaction or discharge, and not when the 

right to the legacy accrues. 

The duty is chargeable upon the amount or value of the 
property as it stands, with its accretions of income [Attorney- 
General v. Cavendish ; Wight, 82 (a)] at the time when 
On what ^^^^ J^^y jg computed, after deducting all proper pay- 

payable, ments actually made, and incumbrances then actually 

existing, and not upon the pro2>erty as it stood at the 
time of the death of the testator. 

The Executors are primarily accountable for the duty, but if 
LiAbiiit ^^® legacies are paid to the legatees without de- 

duction of diity, the legatees are also liable, as also 
are purchasers from legatees. 

The £1 per cent, duty imposed upon lineals is not payable 
When one per ^^P^^ property on which Probate duty or Account 
cent, legacy Stamp duty has been paid under the 1881 Act, or on 
dnty not which Estate duty has been paid under the Finance 
payable. Act, 1894. 

Where a legacy is given to different persons in succession and 
the successive beneficiaries are all liable to the same rate of 
duty, the duty is payable at once on the capital as if on a 
legacy given to one person. The duty is deducted from the 
capital in the first instance, and no separate calculations by 
way of annuity are made for persons having only life or other 
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limited interests in the legacy. It may therefore happen by 
virtue of this enactment that a reversion will not be liable to 
Lt;gacy duty on the death of the present tenant for 
life, although the reversioner is of collateral consan- J^J^^^^ 
guinity to the testator, because the duty has been capital when 
previously paid on the capital in connection with the snccMiive 
death of the testator. Otherwise, if a legacy is legatees are 
settled upon different persons in succession not liable |^^^^^ 
to the same rate of duty, then duty is payable upon ^^ ^^^^ 
the value of their respective interests, as and when 
they take effect. In particular, a legatee who is entitled to a life* 
interest only pays duty on the value of an annuity for his life 
calculated according to the 4 per cent, tables annexed to the 
Succession Duty Act, 1853, and the duty may be paid by four 
yearly instalments or in one sum under discount. 

Legacy duty is payable upon every devolution. A legacy 
therefore falling into a deceased reversioner's estate by the death 
of a life- tenant may be liable to duty under the will 
of the original testator, and under the will or in- ^q^ySy^ 
testacy of the deceased reversioner, and this holds devolatlon. 
whatever may be the number of deceased reversioners. 
It is thus seen that for the purpose of ascertaining the duty 
payable it is not su£9cient merely to know on whose death the 
legacy will fall in, and the original title under which it became 
payable, but the complete chain of the title giving all the sub- 
sidiary dispositions and devolutions must be known. 

Where, however, by the same death a claim arises for Legacy 
duty and also a claim for Succession duty, the Legacy Legacy v. 
duty only is payable, and the claim for Succession Saccesiion 
duty is superseded. Duty. 

THE SUCCESSION DUTY. 
The Scale. 

Consanguinity of the Successor to 
the Predecessor. 

Lineal issue or lineal ancestor, . 

Brothers and sisters and their 
descendants, .... 

Brothers and sisters of the father 
or mother and their descendants, £5 

Brothers and sisters of a grand- 
father or grandmother and their 
descendants, .... 

Any other person, 

The husband or wife of the predecessor is not chargeable with 



Prior to Ist July 
1888. 


On and after 
1st July 1888. 


£1 per cent 


£1^ per cent. 


£3 


£4i 


» 


£6 „ 


£6J 


it 


£6 „ 

no „ 


£7i 

£1U 
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SuccesBion duty, and a successor whose husband or wife is of 
nearer relationship to the predecessor is chargeable with duty at 
the rate appropriate to such relationship. 

This duty, which was imposed by the Succession Duty Act, 
1853, is supplementary to the Legacy duty, and brings into tax 
Scope of the all successions to property, real as well as personal, 
duty. whether the title be under settlement or will, by 

descent, intestacy, or survivorship. The intention of the Act was 
to impose a duty corresponding to the Legacy duty on all suc- 
cessions to personal property under settlements, and to real and 
leasehold property under settlements, wills, or intestacies. 

The Succession duty resembles the Legacy duty in its main 
BesemUes features, and like the latter depends upon the con- 
Legacy Duty, sauguinity of the successor to the person from whom 
the succession is derived and the value of the succession. 

Prior to 1st July 1888 the rates for Succession duty were 
exactly the same as for Legacy duty, but on and after 
Uffher rate^ that date they were increased respectively to 1 J, 4i, 
^\'i 7^) and 11^ per cent. These higher rates were 
in) posed with the object of making the duties on real estate more 
equal to those on personal estate, which alone was liable to Probate 
duty, or its equivalent Account Stamp duty, and therefore the 
Act imposing these duties included therein any moneys arising 
from the sale of real estate or payable thereout 

These higher rates, however, are not chargeable if Probate or 

When not Account Stamp duty had been paid on the property 

chargeable, under the 1881 Act, nor are they payable if Estate 

duty has been paid. In such cases the lower rates 

only are payable. 

In view of the comprehensive exceptions last mentioned these 
higher rates do not frequently occur now, except in cases of com- 
mutation of Succession duty, when, by reason of the settlement 
being put an end to, no Estate duty is payable. 

In the case of personal property. Succession duty 

BlonDuty^' ^® ^^ ^® P*^^ when the successor shall become 
payable, and entitled in possession to his succession, and upon its 
on what value at the date 6f the death which gave rise to 

amount. the claim. And if the personal property is settled 

t^"^*^ upon different persdns by way 'of succession, and they 
are all liable to the same rate of duty, the duty is 
payable at once on the capital. 

Prior to the Finance Act of 1894, Succession duty on real 
estate and leaseholds was payable only on the successor's life- 
interest in the net annual value, ' according 'to the Annuity 
Tables annexed to the Act of 1853, tvheth^r the successor took 
the property absolutely or for life only. The duty thereon 
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could be paid by eight half-yearly instalments, the first due 
one year from the death, and the only difference 
between a successor who took for life and one who (2)l**»l 
took absolutely was that if the former died before JJ^J^atby 
all the eight half-yearly instalments were due, those injitalmeiits. 
only which had accrued before his death were payable. 

Section 22 of the Customs and Inland Revenue Act of 1888 
(51 Vict. c. 8) provided an alternative method of payment by 
instalments, but it is unnecessary for the purpose of this paper to 
set out these provisions in detail. 

The Finance Act, 1894, however, provided that the value for 
Succession duty of property of which the successor 
was competent to dispose should be the principal value fJJ^* ^?L 
of such property and not the value of his life-interest ^g^^ ^ 
therein. 

In order to render a succession liable to duty, the subject-matter 
of the disposition or devolution must be situate within this 
country; in the case of immoveable property (real 
estate and leaseholds) actually situate here, and in the ^^ ^^^^ 
case of moveable property either actually or construc- 
tively situate here, so that the question of domicile has some 
bearing on the liability to duty, although not so wide or important 
as in the case of Legacy duty. For example, if the deceased dies 
domiciled abroad and leaves personal property in this 
country, it will not be liable at his death to Succes- l^^^ 
sion duty any more than it would be to Legacy duty ; 
but if he has created a British trust, whereby some person B 
becomes entitled to succeed beneficially at the death of another person 
A to personal property actually situate here, or constructively 
here, because vested in British trustees and subject to British juris- 
diction. Succession duty would be payable on the death of A, 
And if a British settlement is made by a person who subsequently 
acquires a foreign domicile, Succession duty would be payable on 
the property passing by a death, even if the investments consisted 
of foreign securities. 

The persons accountable for Succession duty are the trustees, 
successor or his alienee, or any person in whom the Ti^w«i* 
property or the management of it is vested. 

Although the Succession duty resembles the Legacy duty in 
so many respects, there is a difference in one respect which is 
important when considering what deduction should 
be made for future duties in valuing a reversion. ^^^^ *>' 
In the case of Legacy duty it was pointed out that jfonJ^Slwcy 
several duties may be payable by the death of a life- D^ty. 
tenant owing to the property passing into the estates 
of reversioners who had predeceased the life-tenant. But this 
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feature of the Legacy Duty Acts is expressly prevented from 
applying to transmitted successions in personal estate, the pro- 
vision being that in successions to personal estate transmittt:d by 
death, it may be, three or four times before possession is acquired, 
one Succession duty only is to be charged at the highest rate, 
which, supposing every person in the chain of transmission to be 
liable to duty, would be payable by any one of them. 

Thus A settled a sum of money on himself for life, and on his 

death to ^, a stranger in blood absolutely. B resettled his 

•reversion in the fund upon himself for life and on 

^^*"'orite ^^^ ^^^"^^ ^ ^^® nephew C absolutely. B died iu 
setttoment. "^'^ lifetime, and on ^'s death C became absolutely 
entitled to the fund, but he does not pay two duties, 
one at £10 per cent, for B as derived from A^ and the other at 
3 per cent, for himself as derived from his uncle B^ but he pays 
one duty only, viz. £10 per cent., that being the higher of the 
two rates. 

What Legacy or Succession duties are payable if the fund, when 
it falls into possession, becomes the property of a person who is 
entitled under the operation of a will and a settlement 1 
Example of In the example just given, suppose that B^ instead of 
the joint resettling the property by deed, bequeathed it by will 
a^l^d^^ to his nephew 0. The Succession Duty Act, 1853, 
settlement, provides that no Succession duty shall be payable 
upon any property which is chargeable with duty 
under the Legacy Duty Acts in respect of the same acquisition of 
the same property. Therefore, in the case supposed, the duty 
payable would be the Legacy duty at 3 per cent., and tliere would 
be no Succession duty payable at all. 

Similarly, if A had bequeathed the fund upon the trusts 
supposed, and B had resettled his reversionary legacy, the duty 
payable on A\ death {A having survived B^ would be the Legacy 
duty at 10 per cent., and there would be no Succession duty. 

So that in these circumstances the Legacy duty prevails, whether 
its rate is higher or lower than that of the Succession duty. 

If a successor, before he becomes entitled in possession, sells his 
interest, and his alienee is alive when it falls in, the alienee pays 
duty at the same rate as the original successor would have done if 
he had not alienated. 

If, however, the property were real estate or leaseholds, and 
the sale took place before the Finance Act, 1894, the value of 
the succession would be the value of the alienee's life-interest 
iu the net annual value according to the Succession Duty Act 
Tables, and not the value of the vendor's life-interest therein. 

Thus, if real property is settled upon A ioit life, with remainder 
to B in fee, and B sells his reversion to C, then on A\ death C 
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succeeds as alienee of B and pays duty at the same rate as B would 
have paid if he had not alienated. And if the sale took place 
before the Finance Act, 1894, C would pay on the value of his life- 
intere&t according to the Succession Duty Act Table?, and not on 
the value of ^s life-interest. In fact, £ may then be dead. 

Also in the case of real estate and leaseholds, if the reversion 
is not sold but resettled, and a new succession is created, the 
person entitled when the property falls in is the 
successor, and he derives his interest not from ^**^®' 
the original settlor, but from the last settlor absol- ceitloiL' 
utely entitled to the property, and the instrument 
under which the property passes to such successor for the purpose 
of Succession duty, is the settlement made by such last settlor. 

Thus under a deed of 1860 real property was settled upon A 
for life with remainder to J? in fee, and B by deed of 1870 re- 
settled it upon himself for life, with remainder to (7 in fee, and B 
dies in A^% lifetime. On A% death (7 succeeds to the real property 
under the 1870 deed, and derives his succession from B as 
predecessor. 

The difference between these two cases is that between a simple 
alienation and a resettlement under which a new succession is 
created. 

While discussing transferred interests it should be mentioned 
that if an advance is made to a successor, or he comes into 
possession of his property before the death of the 
life-tenant, because the latter surrenders his life- How duty 
interest, the Succession duty is payable at the same P'^y \^^ 
time and in the same manner as such duty would accelerated, 
have been payable if no such acceleration had 
taken place. 

Thus A by will devises real estate to B for life, and on his 
death to C for life, with remainders over. B surrenders his life- 
estate to (7 in 1900 and dies in 1906. No Succession duty is 
payable by 6' until j?8 death in 1906, when it is payable on the 
then value of C^s life-interest in the net annual value. 

Or A by deed settles personal estate upon B for life, and on 
his death to C absolutely. B surrenders his life-estate to in 
1900 and dies in 1906. No Succession duty is payable until /?'s 
death in 1906, when it is payable on the capital of the fund then 
remaining together with any sums spent thereout by G since 1900. 

In such a case it would be advisable to commute at the date of 
the surrender the future duty payable when the life-tenant dies. 
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THE ESTATE DUTF. 
The Scale. 



— <« n, . . 1 1' I #^1 o <. i. Estate Duty U piyable at 

Where the Pnncipal Value of the EsUte | ^^ Rate per cent, of 



£ £ ! 

Exceeds 100 and does not exceed 500 , One pound 

5(X) „ 1,000 Two pounds 

1,000 „ 10,000 Three pounds 

10,000 „ 25,(X)0 I Four pounds 



>» 



25,000 „ 50,000 Four pounds ten shillings 

50,000 „ 76,(X)0 Five pounds 

75,000 „ 100,000 , Five pounds ten shillings 

100,000 „ 150,000 ! Six pounds 

150,000 „ 250,000 ' Six pounds ten shillings 

250,000 „ 500,000 Seven pounds 

500,000 „ 1,000,000 ' Seven pounds ten shillings 

1,000,000 I Eight pounds 



The rate of Settlement Estate duty where the property is settled 

is one per cent. 

The Estate Duty is the last and most important, because the 

most comprehensive, of all the Death Duties. It was 

Itscompre- imposed by the Finance Act, 1894 (57 and 58 Vicr. 

ens veness. ^ ^^^^ .^ connection with deaths occurring aft«r 

1st August 1894. It supersedes the Probate and Account Stamp 

duties. It is a stamp duty upon property, real or 

Property personal, settled or not settled, which passes on 

death ; and is chargeable upon the principal value 

of the property without regard to its destination. 

The duty is imposed upon all property which actually changes 

ownership on death, whether it was the deceased's 

nc ence. ^^^ property or not, and even although he had no 

interest in it. 

Tiie liability to duty extends also to the following classes of 
property : — 

Special classes (^) Property which by the deceased's death is 
of property relieved of an annuity ; 

caught toy (6) Gifts made by him within a year of his death ; 

the duty. (c^ Gifts made by him at any time provided that 

he reserved some benefit to himself therein ; 

{d) Property placed by him in the joint names of himself and 
any other person, so that a benefit accrues to that other person 
on his death ; 

{e) Annuities and Assurances, or other provisions to arise at 
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his death, made by himself alone, or by him in concert with other 
persons ; and 

(/) Property over which he had an absolute power of appoint- 
ment, whether he exercised the power or not 

The intention of the Act evidently was, in the words of Mr. 
Jastice Grantham, *' to sweep everything into the net of the 
Chancellor of the Exchequer that could be swept into it" 

There are, nevertheless, exceptions to this sweeping enactment, 
some arising from the necessity of the case and others provided 
for by the Act itself. Naturally the foreign property of a 
foreigner could not be made liable to duty. 

Property out of the United Kingdom is made liable to Estate 
duty only if, under the law in force before the 
passing of the Finance Act, 1894, Legacy or'Succes- ^®"*^L 
sion duty would be payable in respect thereof, or 
would be so payable bub for the relationship of the person to 
whom it passes. 

In effect, moveable property situated abroad is liable if subject 
to a British trust. Immoveable property is not liable, but if it is 
directed to be sold and a British trust of the proceeds is created, 
it can then become subject to the British Death duties. 

The Act of 1894 (as slightly amended by the Finance Act of 
1896) provides for the following exceptions from 
liability to Estate duty :— !!??fJiL 

(a) Property which passes by virtue of a oona-fide 
purchase. 

{b) Property which reverts to the settlor, who had merely given 
a life-estate therein to the deceased. 

(c) Property in which a disponer's limited interest is enlarged, 
by a death after the Act, into an absolute interest. 

(d) Property of common seamen, marines, or soldiers who are 
slain or die in service. 

{e) Small estates under £100 in value. 

(/) An annuity not exceeding £25 provided by the deceased, 
•ox by him in concert with others. 

(q) Indian Government pensions for widows and children of 
-Government officers. 

(A) Church patronage until sold. 

(i) Property settled before the Act by one spouse upon the 
^other, and which, on the death of such other spouse, reverts to 
the settlor for life only. 

The executors are liable for the duty upon the personal estate 
of which the. deceased was competent to dispose. 
In the case of other property passing the trustees, ^^l^JI?^ 
beneficiaries, or any other person in whom the pro- 
perty or the management thereof is vested are liable, and in this 
•case the duty is made a charge on the property passing. 
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Where an interest in expectancy was sold or mortgaged before 

the Act of 1894 for full consideration in money or 

Property money's worth, the purchaser or mortgagee is to pay 

before 1894. ^^ other duty than would have been payable if the 

Act had not been passed. 

Until the Estate Duty Act of 1900 (63 & 64 Vict. c. 7), pro- 
Einctofthe perty in which the deceased tenant for life had 
1900 Act on released his life-interest, was exempt from Estate 
release of a duty on the death of the tenant for life, but the Act 
life-interest, ^f ] gQQ rendered such property liable to duty where 
the release was within a year of the death. 

Payment of Estate duty on the reversion in settled property, 

as part of the estate of the deceased reversioner,. 

Two Estate exempts the settled property from Estate duty 

Duties not under the settlement on the subsequent death of 

u^ death. *^® life-tenant thereunder (Section 5 (2) of the 

Finance Act, 1894). 

Payment of Probate duty on the reversion in settled property, 
c wh re *^ P**^^ ^' ^^ estate of the deceased reversioner, 
]»ayment of ^bere the disponer dies before the Act of 1894, 
ProiMiteDn^ similarly exempts the settled property from Estate 
excludes the duty under the settlement on the subsequent death 
STl?*^?^ of the life-tenant thereunder (Section 21 (1) of the 
Estate Duty. Fi,,^^ee Act, 1894). 

Estate duty is payable only once upon property passing under 
a settlement, until it passes to a person competent to dispose 
of it. 

Provision, however, is made by the Finance Act, 1894, 
for property, tied up in a settlement, being allowed to pass 
free of Estate duty on the death of a subsequent 
BetUement iife:tenant. Where, therefore, property is " settled,'' 
i.e. where " the enjoyment of estate under the same 
deed or will may be had by different persons succeeding to the 
estate in their order," a further Estate duty, called Settlement 
Estate duty, is to be levied upon the property on the death, on 
which Estate duty is levied, unless the immediate passing is to a 
person competent to dispose of it, and on whose death, therefore, 
a second Estate duty will be leviable, if the property then 
passes. 

No Settlement Estate duty is payable in the following cir- 
cumstances : — 

(a) If the only life-tenant after the death of the 
When not deceased is the spouse of the deceased, 
paya e. ^^^ Where the disposition by which the property 

was settled took effect before the Act of 1894. 

(c) Where the property was settled by the will of the deceased. 
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and it and the other property, not settled but passing by tlie 
death, do not exceed £1000 in value. 

If the stamp duty of 5s. per cent, has been paid on the settle- 
ment, it may be deducted from the Settlement £state duty. 

Settlement Estate duty is at the fixed rate of £1 per £100, and 
is payable only once during the continuance of the settlement. 

The Elstate duty is a graduated duty, the rate depending upon 
the. value of the property passing on the death. The Act of 1894 
provides that all property so passing, whether under ^^^^^ 
the will or settlement of the deceased, or under the ofSlMo- 
wills or settlements of others, or under joint pertlet pass- 
tenancies, etc., is to be aggregated into one " estate," Ing into mm 
and the rate of duty is determined by the value of " ••**^ *' ft» 
such one " estate." '*^* 

The Act of 1894 provides that property in which the deceased 
never had an interest, and property which, under a disposition 
not made by him, passes on his death to a person 
who is neither his spouse nor a lineal relation, are not 
to be aggregated, but in each case such property is to form an 
" estate by itself," and its value is to determine the rate of duty 
to be levied in respect of it. 

Ako where the deceased's own property, and the other property 
not settled, but passing on his death, do not, in all, exceed £1000 
in net value, such combined property is to form an '' estate by 
itself." 

The law of aggregation was altered by the Act of 1900, and 
now the general rule is, as to persons dying afler Bztentioii of 
that Act (9th April 1900), that all property is to be affgregatlon 
fully aggregated, no matter by whom the disposition *>y i*^ ^ot. 
was made, or to whom the property passes. 

There isi however, this limitation to the general rule, that 
a^regation in the case of settled property, where the disponer 
died before the Act of 1894, and the property, if he umitatloii of 
had died after that Act, would have been chargeable acrgregation 
with Estate duty on his death, is not to enhance the in cortain 
rate of Estate duty on that settled property, or on <**••«• 
any other property, by more than one-half per cent, in excess of 
the rate which would have been chargeable if the settled property 
had been treated as an '' estate by itself." 

Also, property in which the deceased never had an interest 
still constitutes an " estate by itself," and if the com- 
bined net value of the deceased's own property and *^"**^ ?fj**** 
of the other property not settled does not exceed aggregation. 
£1000, such combined properties are still not aggre- 
gated with any settled properties passing by his death. 

In the case of Reversions sold or mortgaged between the Acts 

VOU III. R 
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ol' 1894 and 1900, the purchaser or mortgagee is not to be liable 
to any other duty than if the law of aggregation had uoii been 
altered. 

Where the gross value of the deceaseds own property, and 
Fixed duty ^^ -^^^ other unsettled property does not, in all, 
on smaU exceed £300 or £500, a fixed composition duty of 

estates. 30s. or 50s., as the case may be, can, if desired, be 

paid instead of the ad valorem Estate duty upon the net value. 

The value of property for the purpose of Estate duty is, in 
general, the price which, in the opinion of the Commissioners, it 
Value for would fetch, if sold in the open market at the time 
duty when o( the deceased's death, but in the case-of agricultural 
property property, where no part of its value is due to tbe 
actuaUy expectation of an increased income, the value is not 

passes. ^ exceed twenty-five years' purchase of the net annual 

value arrived at by deducting, from the '* Schedule A " assess- 
ment to income-tax, the average annual repairs and other neces- 
sary outgoings and expenses of management, the last not to exceed 
5 per cent, of the assessment. 

The value of the benefit by the termination of an annuity is t» 
be the value of so much of the property subject to the annuity as 
was requited to yield it. Therefore, if the whole 
When an income of the property was required to yield the 
ceWs. annuity, the whole principal value of the property i« 

to be charged vith duty ; but if a fraction only of 
the income was required, then the same fraction only of the 
principal value is to be charged. 

Ee versions are to be valued as at the death of the deceased 
owner, and are to be added to the rest of the estate passing by 
the death of the deceased for the purpose of ascertaining the rate 
on the rest of the estate. The duty on the Keversions may be 
Alternative P^^^ either on their then value and at the same mtfi 
methods of ^^ the rest of the estate, or it may be postponed until 
payln£rduty the Eeversions fall into possession. If the latter 
on Reversions. cQupgg jg adopted, the duty is payable on their value 
in possession and at a rate ascertained by adding the value of tlir 
rest of the estate at the death of the reversioner to the value df 
the Reversions immediately after they have fallen into possession. 

Deductions may be taken of funeral expenses, debts and in- 
incumbrances. Allowance, however, can only be made:for d^bts 
Deductions ^^^ incumbrances created by the deceased (a) if they 
take effect out of his interest ; (b) if they were incurrfd 
bond fide for full consideration in money or money's worth, wholly 
for his own use and benefit; and {c) if there is no right 'to re- 
imbursement from any other estate or person, or if sueh reimburse- 
ineAt cannot be obtained. 
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111 the case of settled property no allowance cau be, made of 
any mortgage or iiicumbrancp created. by the expect- 
ant, successor subjeict to the deceased's life-interest J^J^^***? 
against tiie priucipal'value of the property chargeable 
with Estate duty (In re Fer/ion [1901] I Q.B. 297). 

Put an allowance is to be made of a mortgage created by the 
tenant for life and expectant successor, because it has been held 
by the House of Lords in such a' case that what passes by the 
death of the life-tenant is the Equity of Kederaption only {Earl 
Cowley V. Commrs. of Inland Revenue, 1899, A.C. 198). 

If, however, the interest on the mortgage is not paid by the 
life-tenant during his life, i.e. if the mortgage is created by the 
life-tenant and remainderman with a guarantee to the life-tenant 
against loss of income, tiie mortgage cannot be deducted {Attorney' 
General v. Lord Montngu H.L., 1904, A;C. 316). 

The following example of a " mixed fund " case may be useful. 

^,who died in 1890, devised and bequeathed his real and })ersonal 
estate to Trustees upon trust to sell and pay his debts . 
and funeral' and testamentary expenses, invest ^^^Jf*"^^^?®' •„ 
net proceeds, and pay the income thereof to B for life, - 
and on -ffs death, to divide the capital equally among C, J), and E. 
JB died in 1900. On ^s death a claim for Estate duty arose 
upon the proportion of the investments, then representing the 
proceeds of the " mixed fund," attributable to the proceeds of the 
real estate. This proportion would J)e arrived at by ascertaining 
the values of the real and personal estate as they existed at the 
death of A, the testator, after deducting from each kind of pro- 
perty its due proportion of debts, etc. If any of the beneficiaries, 
<7, ^, and E, had predeceased B, and di^d , possessed of their 
shares, the payment of Probate or Estate duty thereon, as part of 
their free estjite, would exempt such shar,es from Estate duty in 
connection with ^'s death, and a deduction of these sliares would 

« 

be made . from the proportion of the investments .previously 
arrived at: 

To make this example illustrate a few other points; I will 
(1) assume that B was the wife of ,:4, and C, .Z>, aud -£' liis 
nephews. . Herje no claim for Legacy duty would, arise until ^s 
death, when 3 per cent. Legacy duty would be payable on the 
entire capital, representing the mixed fund. 

(2) Assume that B was -4*8 wifp, but that (7, D, and E were 
his children. In this case no Legacy duty is payat)1e on ^'s 
death, even upon the shares of the investments of the real estate 
which may be exempt from Estate ^uty on account pf any of the 
beiieficiarijes predeceasing B, 

. (3) Assume that.-B was A's son, aixd C; D. and E his grand- 
children. In this cise Succession duty at IJ per cent, would 
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be payable on ^'s death upon the capital of the net proceeds 
of his real estate as passing to B for life, and on his death 
to persons liable to the same rate of duty. There will still he, 
however, a claim for Estate duty in connection with ^s death on 
the proportion of the investments representing the real estate, 
but an allowance will be made from the Estate duty 
Bamna^ ^^ ^^ ^^ P®^ ^^^A. Succession duty paid in connection 
Duty paid on ^i^h -4's death. 

the capital (4) Assume that B was ^'s nephew, and that C, 

in oonneotion j)^ ^nd E were the sons of B, In this case Suc- 

^**^ death. ^^8*^^*^ ^^*'y *^ ^i P®"" ^®^^- — ^^ higher rate 
imposed by the 1 888 Act — would be payable on -4*8 

death upon the capital of the net proceeds of his real estate, and 
Legacy duty at 3 per cent, would be payable on the same event 
upon the capital of the net personal estate as passing to persons 
in succession all liable to the same rate of duty. Here, idso, an 
allowance will be made from the Estate duty payable in con- 
nection with ^s death of the additional \\ per cent rate paid on 
A^ death. 

This allowance against the Estate duty of the Legacy or Suc- 
cession duty paid out of capital by lineals and of the additional 
Succession duty rate imposed by the 1888 Act is provided for 
by the Finance Act, 1896, Section 21. 

Mr, C. R. V. Coutts, in his interesting paper on " Reversionary 
Securities as Investments" (/. /. A,^ xl. p. 317), read before the 
EzniAiiAti Institute of Actuaries on the 30th April 1906, re- 
ofaii apparent ^®^^®^ (pp. 325, 326) to a case where a revereion 
exception to expectant on the death of the survivor of three lives 
the allowance had been dealt with before the Finance Act, 1894. 
of Bnccesslon j^ ^\^ ^ase the Inland Revenue authorities claimed 
^ ^' Estate duty upon the fund passing on the death of 

the first life-tenant to die after the Finance Act) 1894, on the 
ground that the exemption from Estate duty conferred by Section 
21 (3) did not apply, because the reversion did not fall into 
possession by that death. In spite of this claim, however, the 
exemption from Estate duty and the substitution of the duties in 
existence prior to the Finance Act, 1894, provided by this sub- 
section, apply, in effect, to the case mentioned by Mr. Coutts, so 
far as the purchaser of the reversion is concerned, because on the 
death of the last to die, i.e, when the reversion will fall into 
possession, a return of duty will be made equal in amount to the 
difference between the Estate duty paid on the first death and 
the old duties which would have been payable on the last death 
if the Finance Act, 1894, had not been passed, but without 
interest (AU.-Gen. v. Walker ^ In re Reversionary Interest Sodeiy^ 
''Times;' 14 May 1896), 
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COMMUTATIONS OF DUTY. 

Where settled property is being dealt with in such a way as to 
render it desirable to free it from all charges of duty, the future 
duties may, in the discretion of the Commissioners, when Com- 
be commuted. matatioiis 

Wliere property is being taken out of settlement, *e«lraWe. 
as by the release of the life-interest to the remainderman, by the 
assignment of the remainderman's interest to the life-tenant, or 
by the assignment of both their interests to a third party, an 
application for a commutation of the appropriate duty is enter- 
tained. 

Where an interest in remainder only is being sold, or mortgaged, 
then if the duty would be a charge upon the property in the 
hands of a purchaser, or if it is made one of the conditions of the 
transaction that the quantum of property involved should be 
cleared from the prospective claim, an application to commute is 
entertained. 

To know how the proceeds will be applied it is necessary to 
ascertain whether the moneys are to be held on the 
old trusts, or divided or how otherwise dealt with. HeoeMary to 
If property is taken out of settlement, the nature of ^®^ ^®^_, 
the arrangement between the tenant for life and ^,^^ ^ ^^^ 
remainderman must be known. Without this in- with, 
formation it would not be possible to decide whether 
Estate duty or Succession duty or both were payable. 

When a commutation is agreed to, a present value is set upon 
the future duty, regard being had to the contingencies affecting 
the liability to and rate and amount of such duty, 
and interest is reckoned at three per cent. This rate J^j^^^^u 
of interest is used under statutory authority in the 
case of the Estate duty. In the case of the other duties the 
rate, like the other factors of a commutation, is at the discretion 
of the Commissioners, but in practice, three per cent, is used in 
every case. 

When real estate is sold under a trust for sale, or under a 
power of sale, no commutation is in general necessary, because 
the liability to duty shifts usually from the property sold to the 
proceeds of sale and the investments thereof. 



POLICIES OF ASSURANCE AND DEATH DUTIES. 

The following somewhat detailed remarks on claims for duty 
arising on policies of assurance, with the examples given, may, I 
think, appropriately find a place in this paper. 
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As previously stated, all classes of property liable to Accoaot 
Stamp duty under the Customs and Inland Revenue Acts of 1881 
and 1889 were made liable to Estate duty by the 
Seuie^ents Finance Act, 1894 [Section 2 (1) (c)]. 
ofPoUcies The Act of 1889 enacts, vidtr alia, that "The 

and the charge under the said section {i,e. Section 38 of the 

nnancBAct, Customs and Inland Revenue Act of 1881) shall 
extend to money received under a policy of assur- 
ance effected by any person dying on or after the first day of 
June 1889, on his life, where the policy is wholly kept up by 
him for the benefit of a donee, whether nominee or assignee, or a 
part of such money in proportion to the premiums, paid by him 
where the policy is partially kept up by him for such benefit." 

Ex, 1. A man who possesses a policy on his own life, not fully 

paid up, absolutely assigns it by way of gift more than twelve 

^^ months before his death, without reservation, and no 

longer pays the premiums. His death does not give 

rise to any claim for duty. 

Ex. 2. If the policy were fully paid up, or if the donor con- 
tinued to pay the premiums, Estate duty would be payable upon 
the policy moneys on his death. Succession duty would also be 
payable unless the donee were a spouse or a lineal relative of the 
donor. 

Ex, 3. If, after the gift, the donor wholly kept up the policy, 
bub had not paid all (or it may be any) of the earlier premiums, 
it appears from Lord Advocate v. Fleming or Robertson (1897), 
1 A.C. 145, that the words "wholly" or "partially" "kept up" 
for the benefit of the donee, in the 1889 Act, relate solely to the 
period subsequent to the dale of the gift. In this case, therefore. 
Estate duty is payable on the whole of the policy moneys on the 
«leath of the donor after the Finance Act, 1894. Succession duty 
may also be payable. 

Ex, 4. If, after the gift, the premiums were paid only in part, 
or not at all, by the donor, but he entered into an arrangement 
with some other persons, either at the time of or prior to the 
gift, to maintain the policy out of property or income, not his own, 
Estate duty is considered to be payable upon the whole of the 
policy moneys, on the donor's death, under Section 2 (1) 
\d) of the Finance Act, 1894. Succession duty may also be 
payable. 

Ex, 5. If, after the gift, the donor partially kept up the policy, 
and the policy was otherwise maintained out of property or 
iucome, not his own and not in pursuance of an arrangement 
entered into by him with some other persons. Estate duty is pay- 
able under Section 2 (1) (c) of the Finance Act, 1894, upon a 
part of the policy moneys, such taxable part to be ascertained 
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with reference to the proportion which the premiums paid by the 
deceased bear to the total of the premiums paid. 

The above examples hold, if, instead of the policy being the 
subject of an absolute gift to a single donee, it were given to 
Tmstees upon tbe trusts of a settlement. 

A man effects a policy under the Married Women's Property 
Act on hiff own life for the sole benefit of his wife, 
and pays all the premiums. In this case it is Polldat 
asanmed that he reserves no benefit to himself, and v>Ader tlw 
in the event of his wife's death in his lifetime, the J?"*®* 
then saleable value of the policy would form part of property 
the wife's estate, and a grant of representation thereto Acts, 
would be necessary, to enable her personal representa- 
tives to make a title to the policy. In these circumstances, on the 
boflband's death in his wife's lifetime, a claim for Estate duty 
would arise on the policy moneys, as an interest purchased or 
provided by the deceased. Inasmuch, however, as the deceased 
never had an interest in the policy moneys, they would not be 
aggregated with his own free estate or any other property passing 
bj his death, but they would constitute an "estate by itself 
for the purpose of arriving at the rate of duty payable. 

This principle of non-aggregation is of considerable benefit in 
small estates, e,g, consider that the deceased had effected such a 
policy for £400, and that the rest of his estate was £900. The 
duty payable would be 1 per cent, on the £400 and 2 per cent. 
on the £900, making £22 together, whereas if these two classes 
of property were liable to aggregation, tlie duty would be 3 per 
cent, on £1300, or £39, thus making a difference of £17 in the 
duty payable^ 

In cases where a person dying domiciled abroad has effected a 
policy of assurance on his life with a Company carry- 
ing on business in the United Kingdom, Section 19 ^^ufe o?a 
of the Bevenue Act, 1889 (52 and 53 Vict. c. 42), foreigner, 
provides that the production of a British grant of 
representation shall not be necessary to establish the right to 
receive the money payable in respect of such policy. This 
section, however, does not exempt the moneys from liability to 
Estate duty under the Finance Act, 1894. Under Section 9(1) 
of the Finance Act, 1894, the Crown has a charge on the 
moneys to the extent of its claim. The persons accountable 
fur the duty are the persons to whom the moneys are payable 
by the Company. With regard to the liability of the Company, 
it would seem that if before the moneys were parted with by the 
Company, the Crown had notice of its intention to pay over, 
an injunction might be obtained on the part of the Crown to 
restrain the Company from paying over so much of the policy 
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moneys as represented the duty, until the Crown's claim was 
satisfied. 



GENERAL REMARKS, 

It will be clear from the above short account of the various 
Full title d^&^h duties that full particulars of the title under 
neoeuaryto ^hich an owner is entitled to a reversion must be 
aacartaln known before any estimate of the duties payable on 
duties pay- its falling into possession can be made. And not 
*^^** only so, but the various degrees of consanguinity 

between the different owners in the chain of title must also be 
known to enable a correct estimate to be given. 

These particulars, I think, are not generally supplied by 
solicitors when submitting a case to an actuary for a Death Duty 
Not always valuation, although of course they sometimes appear 
supplied to in the statement of a simple case. Possibly a request 
actuaiy. i^y the actuary for these particulars might be con- 

sidered by the solicitors as unnecessary. They would perhaps 
prefer a valuation in the present terms as '' subject to the pay- 
ment of any death duties that may be payable/' although in my 
experience they have never made any further deduction in respect 
of these duties from the valuation given subject to that limitation. 
In the great majority of cases the reversions which come before 
actuaries for valuation will be of a simple character, not involving 
a complicated chain of title. For it must be re- 
UBualtypeof TOembered that by far the most usual class of 
reversioners are the children and grandchildren of tbe 
testators or settlors, and (1) in the case of personal estate coming 
to the lineal issue of testators who died on or after 1st June 1881, 
and (2) in the case of both real and personal estate coming to the 
lineal issue of testators or settlors who died after 1st August 
1894 there is no further duty payable under the title by which 
the reversion falls in. 

Therefore in valuing such reversions as these for the purpose 
of paying duty in the reversioners' estate no allowance for duty 
Gases where s^^^^^ ^® made, because Probate duty or Estate duty 
no aUowance is payable on the gross value. But if the reversions 
for duties are valued for the purpose of sale or purchase after 
necessary. the reversioners' deaths, then deductions must be 
taken of the Probate or Estate duty, as the case may be, payable 
in the reversioners* estates. 

In this large proportion of cases, and also in those cases where 
collateral relatives are the beneficiaries, and Legacy duty or 
Succession duty was paid on the capital in connection with the 
testator's death, no allowance (except as previously pointed out in 
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<case of sale or purchase after the reversioner's death) requires to 
be made for duty. 

While admitting that the market values of the funds at the 
date of death of the deceased reversioner are only to be used as a 
guide to the estimated value of these funds when they will fall in 
by the life-tenant's death, the following remarks on the values of 
property for the various death duties may be useful. 

In the cases of Probate duty, Account Stamp duty, and Legacy 
•duty, the value for duty is the market value of the property at the 
date of accounting for the duty together with all values for 
accumulations of rents, interest, dividends, etc., re- varloiui 
reived and accrued up to the date of the account. *«**•■• 
In the case, however, of Legacy duty payable in connection with 
the death of a life-tenant, the duty is payahle upon the property 
AS it existed at the date of such life-tenant's death, and interest at 
3 per cent, is added to the duty from that date. 

In the cases of Estate duty and Succession duty the value for 
duty is the value at the date of the death which gave rise to 
the claim, and interest at 3 per cent, is payable on all duty in 
Arrear. 

There is no difficulty in arriving at the market value of stocks 
^nd shares quoted on the London, Edinburgh, or local Stock 
Exchanges, but in other cases a stockbroker's valua- g^ ^^, ^^^ 
tion, or a certificate from the secretary or some other shares qnoted 
responsible officer of the Company, is required. Shares on tbe Stock 
in a private Limited Company, on the transfer or sale BxoHanges. 
of which there are restrictions in the Articles of Association, 
■are, for the purpose of Estate duty, to be valued at what, in the 
opinion of the Commissioners of Inland Revenue, they would 
fetch in the open market on the terms of the purchaser holding 
subject to the restrictions. 

For Estate duty real estate is also to be taken at its market 
value at the date of the death giving rise to the claim. In this 
<;ase, and also in the case of household effects, the best 
<;riterion of the value at the death is the result of a '^**'^*t 
«ale taking place shortly after the death, unless Egt^teDuty 
circumstances have arisen since the death to enhance 
or depreciate the value of the property. 

To the general rule that, for Estate duty purposes, the market 

value is the value for duty, there is one very important exception. 

Purely agricultural property, where no part of the 

principal value is due to the expectation of an l^P^'JJ"^* 
• A ' f L f i.i_ • • 1 oxceptlon. 

increased income from such property, the pnncipal 

value shall not exceed twenty-five times the annual value as 

assessed under Schedule A of the Income Tax Acts, after making 

•certain annual deductions, including Repairs, Insurance against 
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tire, and a sum not exceediug 5 percent, of the gross annual value 
for expenses of management. Any agricultural property haying 
a prospective building or mining value would not therefore come 
under this exception. 

In every case a full description of the property is required, and 
an estimate is put upon it either by the accounting parties them- 
selves or by their professional ddviser^ and this valua- 

ti^ ^***SSd. *^^^° " considered by the Estate Duty Office, and 

accepted, or questioned, or held over to await the 

result of a contemplated sale or otherwise as circumstances may" 

warrant 

, With regard to the value of policies belonging to the deceased 

on the lives of other persons, the value for Estate duty is their 

market or saleable value, which is, of course, not 
*"'''** always the same thing as their surrender value. 

PoUcies ^ ^^ ^^ known, some Assurance Companies aref 

more liberal in their surrender values than others, 
an 1 no doubt in these more generous Companies the saleable and 
surrender values do not materially differ, except perhaps in the 
case of large with-profit policies. 

It is apparently the fact that some surrender values in the early 
years of a policy are more than an outside purchaser could afford 

to give for these policies, even if he wished to make 
And their ^^ more than 4 per cent, on his outlay, 
^j^^ It has also to be borne in mind that the owner of 

a small policy on the life of another would generally^ 
be well advised to accept the surrender value rather than resort ta 
a sale with its attendant expenses and with the uncertainty of 
obtaining a better price than the Company will allow him. 

Mining valuations are also of interest to an actuary. The 
general principle consists of an estimate by the mining expert, 

based on observations and the experience of the past, 
^^* of the amount of coal or other minerals under the 

land, and of the time which will be taken in obtain- 
ing them. It is usually considered that the minerals will not 
be obtained at the same uniform rate of output throughout 
the period, but that a larger annual amount will be obtained 
during the earlier parts of the period than during the later 
parts. 

The valuation of a mine, therefore, resolves itself into the 
valuation of immediate and deferred temporary annuities. As a 
rule, two rates of interest are used, the higher representing the 
remunerative rate desired on the investment, and the lower repre- 
senting the sinking fund or accumulative rate at which the sinking 
fund may be re-invested in good securities to replace the capital 
at the end of the period. 
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As regards the immediate annuities, there is no difficulty in 
valuing these according to the well-known formula 






where i is the remunerative rate and z\ is the amount of 1 per 
annum at the accumulative rate (7 say). 

As regards the value of a deferred temporary annuity at two 
rates of interest, I do not know that a formula has ever been 
given for it, but it can be at once obtained with the .^ 

aid « of Mr. Lidstone's elegant expression for the a deferred 
present value of 1 at the end of i years on the con- temporary 
ditions that throughout a period of n years (n>/) it annuity at 
shall pay interest at rate % and replace the capital J^® '•j^" ^^ 
at the end of the period of n years by a sinking 
fund invested at rate /. The present value of 1 under these 
conditions is 

^\1^^- ^ ''''• ('^- ^' ^- x^xiii. p. 412.) 

It follows that the value of a deferred temporary annuity of 1 
at the two rates of interest to commence at the end of / years 
(Le. first payment at end of ^+1 years) and to continue for n — t 
years is 

where the functions with dashes are based on the accumulative 
rate of interest /. 

Although this is, I think, the correct formula, it does not appear 
to be used by mining engineers in their valuations. One of two 
incorrect formulas is generally used. Sometimes the 
value is taken as the difference between two immedi- ?^^"i^ 
ate annuities, one for the whole period and the other 
for the period of deferment. This method, while correct if only 
one rate of interest is used throughout, is, of course, not correct 
when two rates of interest are used. The other incorrect method 
sometimes adopted is to find the value of the temporary annuity 
as if it were immediate, and to discount it during the period of 
deferment at the higher or remunerative rate. 

It is not necessary to point out to actuaries that these methods 
are fallacious and do not adhere to the statement of the problem. 
In view, therefore, of the errors made in these calculations, it 
would seem advisable, when the mining experts have made their 
report on the prospects of the mine, that the necessary calcula- 
tiontf should be submitted to an actuary. 
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Frequently annuities are payable under partnership deeds to 
the widow and children of a deceased partner for periods depend- 
ing not only on life, marriage, etc., but on numerous 
Benefits other contingencies, such as the profits reaching a 

u^e hi certain amount, one of the sons becoming a partner, 
deeds. ^^^i ^^^ ^^ ^^ desired to estimate the market value of 

these interests for the purpose of Estate duty. The 
chief factor in arriving at the value is, of course, the nature and 
stability of the business, because if it came to a standstill, all the 
charges thereon would be valueless. Even with a well-established 
and successful business a high rate of interest should, I think, 
be used, and as in such estimates it would not be easy to get 
satisfactory evidence of health, habits, and surroundings, certain 
margins would also have to be allowed. It may be argued that, 
inasmuch as these interests are rarely, if ever, sold in the open 
market, therefore they possess no '* market" value, but that 
argument cannot, I think, be maintained, and probably the chief 
reason why they do not come into the market is because they are 
so much more valuable to their original possessors than they would 
be' to a purchaser \ in fact, like an ordinary interest for life or 
widowhood, their values change immediately they have been 
sold. 

Another case in which the question of the market value gives 
^^ rise to some difficulty is that of shares in a private 

son" cw!e *' 1^^°^^^®^ Company, on the transfer or sale of which 
there are restrictions in the Articles of Association. In 
a case that came before the Courts [Attamey-Oeneral fo7' Ireland v. 
Jameson (1905), 2 I.E. 218 (C.A.)] the deceased died possessed 
of certain fully paid £100 shares in a private Limited Company. 
The Articles of Association contained special provisions relat- 
ing to the registration of the holders and to the alienation of the 
shares. The principal restrictive provision was that no share 
should be transferred to a person not already a member of the 
Company so long as any member was willing to purchase the 
same at the ** fair value." The " fair value " was fixed, subject to a 
power of alteration which was never exercised, at £100 per share. 
The shares were paying a 20 per cent, dividend, and it was 
not disputed by the executors that their intrinsic value was much 
greater than the " fair value " as fixed by the Articles of Associa- 
tion. But it was contended that, as, owing to the restrictive nature 
of the Articles of Association, the shares could not be sold in tliyif 
open market at all, and could only be sold subject to the right vof 
the members to take them for £100 each, £100 was their ?bnly 
certain value. f^ 

When the case came before the Courts for decision, tj^ ®\e Court 
of King's Bench, Ireland, were divided. A majority (Ke?. ^nnyand 
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Boyd, JJ.) held that the principal value of the shares ought to 
be ascertained with regard to the Articles of Association, but 
that such principal value might, in the opinion of an expert, 
exceed the "fair value" of £100, by reason that an existing 
member might be willing to buy at a higher price. Chief Baron 
Palles, however, was of opinion that the price was what would 
be fetched in the open market upon the terms that the purchaser 
should be registered as a member in respect of the shares. 

The Commissioners of Inland Revenue appealed, and the Court 
of Appeal in Ireland ordered (19th Dec. 1904) that ''The 
" principal value of the said shares is to be estimated at the price 
'' which, in the opinion of the • . . Commissioners of Inland 
** Revenue, they would fetch, if sold in the open market on the 
" terms that the purchaser should be entitled to be registered as 
" the holder of the shares, and should take and hold them subject 
" to the said Articles of Association, including the Articles relating 
'* to the alienation and transfer of the shares of the said Company." 
The Court of Appeal were of opinion that the proper course 
was for the Commissioners to estimate the price under Section 7 
of the Finance Act, 1894. The Commissioners were enabled to 
obtain expert evidence to guide them in applying the principle 
which the Court laid down, and the estimate of the Commissioners 
could be appealed against by the executors if they were dis- 
satisfied. In consequence of this decision the executors made an 
offer which was accepted by the Commissioners. 

This case has been detailed at some length, although perhaps 
it may not concern actuaries so much as interests involving life 
contingencies, because it seems to me that the prin- j^ ^^.^^ 
ciple involved is of wide application. For instance, valuations 
when the question of the value of such interests of a of property 
widow and children under a partnership deed as notreadUy 
were previously referred to, comes up for considera- ■*^®***1*» 
tion, it will not, I think, be enough to put a nominal value on 
them, because they are not the usual investments of an Assurance 
Company, and because they would only be purchased by a specu< 
lator, and therefore the experience of the past is no guide to their 
value. These considerations would have to be taken into account 
in arriving at the value, but the main question is, *' What would 
'' an ordinarily careful man of business, whether within or outside 
" the family of the deceased, be reasonably expected to give to 
'' stand, so far as these benefits are concerned, in the shoes of the 
" widow and children ? " Surely this question can be answered 
with almost as much accuracy as that of the value of a reversion 
which, although complicated, is of a kind purchased by Assurance 
Companies, and in which therefore we have the experience of 
actual sales in the recent past to guide us. Possibly, however, this 
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construction may be an extension of the Jameson decision which 
is not justified, and I shall be glad to hear .the views of the 
Faculty on the point. 

Section 7 (5) of the Finance Act, 1894, enacts that "The 
** principal value of any property shall be estimated to be the 
*^ price which,' i» the opinion of the Commissioners^ such property 
'' would fetch if sold in the open market at the time pf the death 
^* of the deceased." So that if the Commissioners, who are able 
to obtaih, and do obtain, expert advice in necessary cases, are of 
opinion that an interest of a kind which does not find a sale iu 
the ordinary course in the open market, is of a certain value, it 
would not be enough, in support of a nominal value, to say, " We 
^' should not think of buying 'it, and I do not think any other 
" Life or Reversionary -Interest Coliipany ^would buy it," if the 
interest appeared, in view of all the facts, to be. of considerable 
benefit to the present owners. 

In conclusion, I am conscious of the fragmentary character of 
tliese notes, but the subject of the Death Duties cannot be 
adequately treated in a paper of this size.. At least 
I hope I have conveyed some, general idea of their 
scope, which may be sufficient for .ordinary purposes. Actuaries, 
I am told, generally specialise in some particular branch of their 
profession, and they cannot be expected to be .experts in ^every 
subject which presents itself in some aspects of their work. To 
those, therefore, who do not desire to specialise in the subject ut' 
the Death Dutiefi, .or whose business occupations will not allow 
them to do so, this paper is offered with the hope that it may be 
useful to them and as a slight acknowledgment of the debt I owe 
to the Faculty of Actuaries. 
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DISCUSSION. 

Mr Ma.rr. — Some of the most interesting problems which come before- 
the Actuary arise in connection with valuations of reversions and other 
limited interests and apportionments of settled funds as between the life- 
tenant and remaindermen. The principles of such calculations are now 
well established, but in all cases with which I have had to deal I have ex- 
perienced great difficulty in deciding how to treat the death duties, and,, 
personally, I owe a debt of gratitude to Mr. Denmead for his paper. We 
are to be congratulated that he, a member of our Faculty and a barrister at 
law, with special experience in questions of death duties, has given us 
such a contribution to our Tranwuiiont, Never was the idea of such a 
paper more present in my mind than on one occasion when engaged in an 
apportionment case. I inquired of the solicitors in the case what duties 
would be payable, and received the answer indicated by Mr. Denmead on 
p. 182 : ^' We have no idea ; make your calculations subject to the pay- 
ment of any duties." The fund, however, was a large one, and the matter 
could not be so summarily dismissed. 

In questions of apportionment it seems important not only^to take into 
account the various duties which will become payable, but also to consider 
to whose shnre— the life-teaant's or the remainderman's — they should be 
allocated. When lejjacy or succession dutv is payable in respect of the 
reversioner's interest, it should, I think, be taken mto account in such a way 
as not to affect the share of the fund due to the life-teoant Estate duty 
may, however, be on a different footing. Let it be regarded as a deferred 
tax payable at death in lieu of an additional income tax payable throughout 
life. We are told in the Report of the Select Committee on Income Tax 
issued last week that Sir Henry Primrose calculates that if the State had 
levied a special additional income tax, graduated as the death duties are, in 
order to raise the revenue actually produced by the death duties in the 
last ten years, such additional taxes would have ranged from 6d. per £ per 
annum on estates yielding an income of from £40 to £400 a year, to Is. per 
£ per annum on estates yielding from £4000 to £0000 a year, and Is. 3|d. 
per £ per annum on estates yielding £40,000 and upwards a year. Take 
the case of settled property : In terms of the 1894 Act, estate duty is payable 
only once upon property passing under a settlement until it passes to a 
person competent to dispose of it. Assuming the fund to be settled by 
deed dated more than one year previous to the date of the settlor's death, 
the only payment of duty will be due on the death of the life-tenant, if she 
is not the wife of the settlor, and I think we must regard a portion of the duty 
then payable as a deferred tax due by the life-tenant in lieu of a higher rate 
of income tax than is charged on the life-interest, and, but for which, such 
higher rate would have been charged. Of course, on the other hand, the 
mere fact of apportioninj? a fund between life-tenant and reversioner is to 
throw into the life- tenant's separate estate a sum of money on which estate 
duty may ultimately be payable at his death. With regard to commutation of 
duty, Mr. Denmead remarks that interestis to be taken at 3 per cent. I take 
it that the various contingencies and sums payable should be discounted at 
3 per cent, irrespective of the rate of interest actually yielded. It seema 
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strange that such a low rate should be specified when the " market values " 
are generally discounted on a 4 per cent or 5 per cent, basis. Again, the 
Tables annexed to the Succession Duty Act do not differ much from the 
Government Annuitants' Experience, 1820, with 4 per cent, interest. 
Does the Crown recognise quotations based on those Tables at 3 per cent ? 
In any case it would surely be worth while to revise them in view of the 
Tables now available, embodying fuller and more recent statistics. On 
p. 181 Mr. Denmead deals with the question of payment of a claim by a 
Life Office without production of a British gnint of representation. Is 
Mr. Denmead of opinion that in such cases, if notice of intention to pay were 
given to the Crown and no immediate action to restrain was taken — say 
within a specified number of days — the Office would be freed from further 
responsibility in regard to payment of duties ? The same question some- 
times arises in settling claims on policies effected under the Married 
Women's Property Act, 1870. Dr. A. E. Spragiie, in his paper " Titles to 
Life Assurance Policies" (T. F, A., ii, 360), states that evidence should l>e 
furnished of payment of all Government duties before the claim is paid. 
The interpretation of Section 7 (5) of the 1894 Act, on which Mr. Denmead 
invites our views, is of special interest to us in Scotland just now. A case 
came before the Court ten days ago (Lord Advocate v. Marr, etc.) in which 
additional duty of £bOO is claimed because fin estate valued for probate at 
£ll,4o2 — mainly comprised of a herd of cattle — realised at a sjile four 
months later ;gl 7,722, ITs. The sale price, to judge from the reports of 
the case in the daily papers, was influenced by special conditions, and it will 
be interesting to learn the Court's decision.* Somewhat similar is the 
question : What value is to be placed on a policy of assurance for probate 
purposes? Mr. Denmead remarks (p. 184) that the value is the market or 
siileable value "which of course is not alwnys the same thing as the 
surrender value." The surrender values of Offices do certainly differ, and 
no doubt the prices realised at auction sales will be relatively affected. One 
frec^uently hears that surrender values quoted for probate purposes are ob- 
jected to as being too small by from 10 to 20 per cent. It seems to me 
that if the Crown is of opinion that such increased values represent the 
market or saleable values, its estimate is too high. I doubt whether, if say 
one hundred consecutive policies in any Office were .put up for sale, the 
price realised for the lot would exceed or even equal their total surrender 
value, if it were possible, in fixing the sale prices, to leave out of account the 
Office quotations. 

As regards the Crown's right to reopen the question of value, I must con- 
fess to a feeling that when an estate has been valued and the duty paid, the 
transaction should be considered at an end. The Crown should at the time 
take due precaution to satisfy itself as to the reliability of the valuation, and 
should not afterwards raise questions if the estate realise a higher price at a 
subsequent sale. You might as well expect one who has made a profit out of 
the purchase and subsequent sale of stocks or other property to hand over 
part or the whole of his profit to the original vendor. 

Dr. A. E. Spraoub. — I have often heard expressions of dissatisfaction 
with the Estate Duty Officials, and it is undoubtedly the fact that they 
sometimes attempt to obtain more than they are legally entitled to. Some 
people say that this is because the general public try to evade EsUite duty 
by means of imderestimates, and that consequently the Inland Revenue 
have, in defence, to try to balance this by making overcharges. I do not 
agree with this, but believe that, in the exercise of their duty and in perfect 
good faith, they look at things a little too exclusively from their own point 

1 Lord Johnston lias given judgment against the Crowu. Whether the Crown 
will appeal is not yet known.— Ed. 
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of view, viz., the collection of revenue, and tliat this leads them sometimes 
to construe a statute more favourably to the Revenue than is intended, 
and to overestimate the value of the estates they deal with. For example, 
a few years ago there Wiis so much discontent with the values they placed 
on reversions, that the Institute of Actuaries sent a deputation to interview 
them. Since then (and, I believe, as a consequence of that deputation) 
they have appointed a qualified actuary in the person of Mr. Deniuead, 
and matters are now much improved. As another example I may refer to 
a case which came before me last year, where an item in an estate con- 
sisted of a policy on the life of a third person, and the Inland Revenue 
wanted to add 25 per cent, to the value as given up, until I pointed out to 
them that the value was over 80 per cent of the face value, and that the 
proposed addition would make their " market value " exceed the face value 
of the policy, including all bonus additions to date. With reeard to 
foreign grants of representation, my Office paid, a few years ago, a djaim on 
production of an American Probate. Shortly afterwards the Inland 
Revenue told us we had no right to pay without a British grant, and we 
had to refer them to the Customs and Inland Revenue Act cited in the 
paper, under which we had paid. No doubt their oversight of that 
Act was a clerical error on their part ; but they subsequently contended 
that we should not have paid the claim without first accounting to them 
for the duty. The effect of this contention would have been to make us 
their agents for the collection of Estate duty, and there is apparently no 
authority for this. I am, therefore, glad to learn from Mr. Denmead that 
the Estate Duty Officials now recognise that an Assurance Company is 
right in paying over the full sum assured to the holder of the grant ; 
though, of course, they may, if they know about it, interdict the Company 
from paying until their claim for Estate duty is settled. Turning now to 
the section on gifts and settlements of policies, I do not understand how it 
can be laid down that a paid-up policy which, more than twelve months 
before death, has been assigned absolutely by way of gift, still remains 
liable to Estate duty on the donor's death. I do not see the distinction 
between this and the gift of a sum of money, for the latter might be lused 
to buy the policy, in which case there would be no claim for duty. There 
is one point not referred to in the paper, as to which I should like to have 
Mr. Denmead's opinion. Life Offices occasionally receive Probates or 
Letters of Administration in which the gross amount of the estate is set 
down at a sum less than the policy money. Is it our duty in such cases to 
make incjuiry or to inform the Revenue Officials of what is going on ? Mr. 
Barrand discusses the question in his paper (J! /. -4., xxxiii, 237), and seems 
to indicate that no definite decision could be got from the Somerset House 
officials. From various legal opinions that have come before me, I gather 
that the Company is bound to pay over the whole of the policy money to 
the i)ei*son named in such a gi'ant, but perhaps Mr. Denmead may give us 
his view. In conclusion, I should like to join in thanking him for his 
interesting and valuable paper. 

Mr. Chatham. — I desire to associate myself with the other speakers in 
thanking Mr. Denmead for coming here to-night and giving us such an 
excellent paper. He has taken us through the mazes of his subject with 
the skill of a master hand, and when I arrived towards the end of the 
paper I thought that at last I knew all about the death duties ; but in the 
last paragraph I found I had only reached a " clearing," and that there was 
still much to be done. The question then occurred to me whether it would 
not have been better if Mr. Denmead had confined himself to the Estate 
duty, leaving out the duties which are practically obsolete, or at least 
relegating them to a back instead of a front seat ; but no doubt Mr. 
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Denmead bad a good reason for the method he had adopted. At the same 
time I must admit my reading of the paper confirmed me in the impression 
I formed long ago, and have always acted upon, that the determination of 
the death duties is not a question for the Actuary. Notwithstanding what 
has been said, I think it would be dangerous for an Actuary to take up a 
complicated subject of this kind where his knowledge must necessarily be 
imperfect. For myself, although I am no longer concerned in the matter, 
I hold it is a question for the Lawyer rather than the Actuary. We are 
more especially interested in, and very much indebted to Mr. Denmead for 
his remarks regarding policies of Assurance. In regard to Section 19 of 
the Revenue Act, 1889, which deals with the case of persons dying 
domiciled abroad, it should be noted that the Company is not compelled to 
pay over the policy moneys to the persons entitled, without requiring pro- 
duction of a British grant of representation. All the Act says is that the 
production of such a grant shall not be necessary. It does not say what is 
necessary ; it is negative, not affirmative, and, according to the best advice 
we can get, a Company paying under that section is still liable to be called 
in question by creditors in this country. One part of the paper as to 
which I find myself in substantial agreement with Mr. Denmead is that 
where the question of market values is dealt with. I know that that 
question has exercised the minds of other Actuaries, and that they have 
had grave doubts upon the subject. To my mind there is no one better 
fitted than the Actuary to come to a decision upon a question of such im- 
portance ; especially if, in the course of his duties, he has to consider the 
various investments coming before an Assurance Company. That I hold 
to fall within the Actuary's province, and in all my experience I have never 
known of a single case in which the market value I arrived at was not 
accepted by the parties, even although it differed substantially from the 
figures which they themselves had in view. A short time ago a case came 
before me of a division of shares in a private limited Company between a 
life-tenant and a reversioner, where the Company could exercise a right of 
pre-emption. The Company referred to dealt in articles manufactured 
under a patent. It was doing very well at the time, but of course might not, 
under other circumstances, do so well. The parties were at first surprised at 
the smallness of the number of shares that I allotted to the reversioner, but 
on my explaining fully the position of matters they expressed themselves 
as bemg quite satisfied. Mr. Denmead says at the close of his paper that 
he owed a debt to the Faculty, but I think we shall all unite in acknow- 
ledging that he has discharged that debt in a very handsome manner 
indeed. 

Mr. Wm. Stuart Fraser, W.S.— Speaking as a member of the legal 
profession, I am sure Mr. Denmead's paper cannot fail to prove of great 
value to those who have to do with the subject of the death duties. I do not. 
however, propose to discuss in detail the many points involved, especially 
as my own practical experience relates to the older duties rather than to 
the provisions of the more recent and complicated Statutes. Dr. A. E 
Sprague has related what seems to me a curious experience with regard to 
the amounts sometimes set forth in Probates or Letters of Administration. 
I should not care to say off-hand what is the precise effect of such docu- 
ments under English Law. So far as Scotland is concerned, however, and 
speaking very much from recollection, my impression is that Confirmation 
is a title merely to the Estate contained in the Inventory, which I need 
hardly remind you is a detailed statement and is usually attached to the 
Confirmation. If, in such a case, it were found that a policy of assurance 
had been omitted, I scarcely think the Office could be advised to make 
payment, and similarly, in the case where a manifestly insufficient value 
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had been placed upon a policy, I should hesitate to advise that the Office 
was bound to pay. 

Mr. H. Glakvill, Re^trar of Estate Duties, Inland Revenue, Edin- 
burgh. — We of the Estate Duty Office were on one occasion described by 
a taxpayer as ^^ experts with predatory instincts in favour of Revenue." I 
can, however, assert with confidence that in the exercise of our official 
duties we are only guided by one principle, viz., that of holding a jnat 
balance between the taxpayer on the one hand, and the Crown on the 
other. I can also assure the Faculty generally that any actuarial valuation 
^hich is produced to us is always considered with the greatest respect, and 
usually, I think, is adopted as overriding any preconceived notions we may 
have formed upon the matter in question. The subject of the present 
paper is one on which it is exceedingly unsafe to dogmatise or to speak 
^* without book.'' All I should like to say is that I and my colleagues will 
at all times be happy to place our official experience »t the service of any 
member of either the actuarial or the legal profession in regard to any 
difficult matter which it is thought we might help to elitcidate. It is, 
I may add, an everyday occurrence with us to formulate presumptive 
claims for duties expectant on death for the guidance of intending pur- 
chasers of reversions. 

Mr. Percival Wauoh, Estate Duty Office. — In regard to the question 
of the surrender value as against the market value of a policy, I may refer 
to the opinion of the late Lord President Inglis on which we in the Estate 
Duty Office rely to some extent. In the case of Pringl^$ Trs, v. Hamilton^ 
(10 Macph. 62 i), his Lordship said it was a matter of notoriety that the 
surrender value and the market value were not the same thing, the former 
being less. The surrender value is merely the consideration offered by 
the Company for taking over the policy irrespective of the health of the 
assured. As regards the incidence of Estate duty, the question as between 
life-tenant and reversioner really does not arise if the whole property is 
taxed on the death < of the owner. As I understand it, the whole of the 
duty comes out of the capital of the fund, and the e£fect as regards the life- 
tenant is an abatement of income proportionate to the amount of the duty. 
I may quote in point the Englisn case of In re Parker Jervis ; Salt v. 
Locker [1898] 2 Ch. 643. In that case there was an annuity to a widow, 
and the Question of Estate duty arose. The Court held that you could not 
assume tne annuity to be on an average life, as the life might be good or 
bad. It was necessary to ascertain what proportion of the whole estate 
was required to produce the annuity ; and, a rateable part of the duty 
being payable on the ascertained proportion, the annuitant was to pay 
interest during her life on that part. The difficulty raised by Dr. Sprague 
in connection with certain Probates is one that I think can hardly arise 
under Scotch Confirmations. As Mr. Eraser has already stated, the Inven- 
tory here contains every item of the moveable estate passing, and therefore 
it ought to be evident to the Company whether or not it can pay over to 
the executors. In England it seems possible, by deduction of debts, to 
show a smaller estate covered by the Probate than the amount of the 
policy. 

Mr. Paulin. — I observe that on one point Mr. Denmead pays the 
Faculty the compliment of asking an expression of its views on a question 
that has perplexed him, and I should think many others. He refers 
(p. 186) to the Jameson case as a typical instance of the difficulty of valuing 
for Estate or Legacy duty the shares of a private limited Company on 
the transfer or sale of which there are restrictions in the Articles of 
Association. It is a question between a traditional "fair value" and 
the "intrinsic" value. The shares in question were par value j^lOO, 
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paying a 20 per cent, diyidend, and the restriciive provision regarding 
them was that no share could be transferred to a person not already 
a member of the Company so long as any member was willing to purchase 
the same at the *^ fair value." After the case had been litigated at some 
length in the Irish Courts, and the Court of Appeal had indicated that 
they were against the idea of a traditional " fair vaiue," the executors came 
forward and made an offer which was accepted by the Commissioners. It 
would be very interesting if Mr. Denmead felt himself at liberty to tell us 
what that offer wiis. Such a restriction as is here described is not un- 
common in the articles of private limited Companies in Scotland. A right 
of pre-emption is given to the other shareholders, limited, however, in some 
cases by tne right of the Trustees of a deceased shareholder to transfer his 
sh:ires to heirs by will or heirs at law. It is most difficult to assess the 
value of sharifs which have such a restriction. The deceased shareholder 
may have been the mainspring or moving spirit of the CompHny, and his 
death would certainly depreciate the value of the shares. A not uncommon 
practice in Scotland is to refer the valuation of the shares to the Auditor 
of the Company. Another method occasionally adopted is to refer the 
matter to a man of skill, who is acquainted with the class of property to be 
valued, and who would take into account the handicap on the value created 
by the clause of restriction. The assessable value of the shares would 
depend largely on the history of the Company and the nature of the 
business. The whole subject of Estate and Legacy duties is well within 
the province of the Actiuiry, who has to deal in various ways with rever- 
sionary interests. On the question of payiuent of the claim under a policy on 
a person dying domiciled abroad without the production of a British grant 
of representation, I entirely agree with Mr. Cnatham that the Statute does 
not oblige the Company to pay, and, in fact, Mr. Denmead speaks of the 
liability of the Company if it pays the money before the Crown's claim is 
satisfied. I should like to see any dubiety on this point thoroughly 
cleared up. 

Mr. J. J. Wadoh, B.L. — As one who has been in personal contact with 
the officials of the Estate Duty Office, I may be permitted to say that my 
experience on the whole confinns Mr. GlanvilPs assurance that the Depart- 
ment tries to ascertain what the law awards to it and does not in practice 
ask any more. I wish Mr. Chatham's belief that application to a Solicitor 
would invariably lead to a successful definition of the duties payable in a 
particular case were well founded. Unfortunately it frequently happens 
that we cannot say with certainty what claims do affect the estate, and on 
such occasions we are glad to apply to the Estate Duty Office and learn 
what claims they have noted. When an estate comes first within their 
cognisance it is their practice to note down what claims will arise at future 
dates, and perhaps Mr. Denmead may be able to say how far such informa- 
tion is communicated to an inquirer. I hope any future Estate Duty Acts 
will contain, as the 1894 Act does, a clause protecting purchasers of 
reversions from any increased duties which could not be within their view 
when the purchase was made. It is quite possible, however, that already 
the screw has been turned, if I may use the phrase, as far as is profitable. 
Certainly the duties are at present felt somewhat burdensome, and in order 
to escape them, people frequently divide property which would otherwise be 
liable at their death ; and this practice is commoner with the very rich than 
in the case of estates of moderate amount, in other words, with those 
estates that would yield the largest sums to the Revenue. As regards 
reversions, it might be supposed that the Government would tax every 
benefit as it arises, but tnat is subject to the important exceptions 
mentioned in the paper, the chief of which perhaps is that when a legacy is 
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left to two or more persons in succession who are liable to duty at the 
same rate, the capital is taxed only once. Practically all benefits arising on 
death are now subject to taxation at some time, and the explanation is that 
the whole " code " or statutory law of Estate duties i« very largely the work 
of the Inland Revenue Officials. It is an easy matter to get a remedial 
Statute through Parliament to meet any attempted evasion, and the result is 
that the death duties are uot to be got round by the ingenuity of any con- 
veyancer. 

Mr. RoNALDsoN. — As regards the alternative methods of paying duty 
when Reversions form part of the deceased's estate (p. 176), I may point 
out that in some cases it would be advisable to pay at once on the value of 
the Reversions rather than postpone payment of the duty until the Rever- 
sions fall in, since the difference between the value in possession and the 
present value might increase the total value of the estate so as to bring it 
under a higher rate of duty. I take it, however, as Mr. Denmead 
indicates, that the duty on the rest of the estate would be on the scale 
applicable to the value of that portion with the addition of the |>r««n< value ^ 
and not with the addition of the value in possession. Mr. Denmead points 
out (p. 178) that where an interest in expectancy is mortgaged for full 
consideration before 1894 (Section 21 (3) of the Finance Act, 1894), the 
mortgiigee pays no other duty than would have been payable if the Act 
had not been passed. But if the mortgagee sells, in what position is the 
purchaser ? Would he pay the old duties or the new ? If he had to ]>ay 
the new, the price would be smaller, and if the price did not cover the 
sums due under the mortgage and expenses, this provision in favour of the 
mortgagee would not in such a case be any protection to him. 

The President. — I must dissociate myself from Mr. Chatham's view 
regarding the Actuary's and the Lawyer's work. We all know that the 
Actuary has a very w^ide outlook and that the Lawyer is indebted to him, 
as he is to the Lawyer. Things go nuich better w^hen they assist each 
other in these complicated matters. I have much pleasure in proposing a 
very hearty vote of thanks to Mr. Denmead for the great labour and pains he 
has taken in preparing what will be a valuable addition to our Tratwoc^ton^, 
and for his trouble in coming from London to submit his paper in person. 
It is important to Actuaries and to Life Offices to know that there is in 
Somerset House an Official such as Mr. Denmead who can talk our 
language. I should like to say that my own observation and my own ex- 
perience go far to show that Inland Revenue Officials have an honest desire 
to act fairly and justly to all parties. If we take them the right wa^ and 
deal with these matters in a businesslike spirit, they are quite willmg to 
consider everything reasonable. We are glad to learn that those Govern- 
ment Officials are appreciating more and more the work of the Actuary, 
who is always glad to assist and is prepared to explain the principles he 
follows and the conclusions at which he arrives. 1 have already occupied 
too much of your time, and I hope you will adopt with acclamation the vote 
of thanks I have proposed. 

Mr. Denmead having thanked the President and the members of the 
Faculty for the kind reception accorded to hun and his paper, replied to 
some of the points raised in the discussion as follows : — Mr. Marr referred 
to a case of apportionment between a life-tenant and a reversioner, and 
asked if, when the future duties were ascertained, they should also be 
apportioned. I think that, inasmuch as those future duties must come out 
of the reversioner's interest, they should be provided for entirely out of the 
share ascribed to him. Mr. Marr also suggested that when once an 
account has been assessed it should not be reopened when a subsequent 
sale shows that the property in the account was undervalued. In practice, 
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accounts are not reopened after the lapse of any considenible time from the 
death on which the duty became payable. But in the absence of any 
infallible method of estimating the value of property at the time of 
rendering; the account, I do not think that Mr. Marr's sui^^e^ticm is a good 
one in the interest either of the public or of the revenue, because presum- 
ably the adoption of his suggestion would prevent a return of duty if the 
property sold for less than its estimated value. It seems to me sidvisable 
to retain the present system of making the assessment of duty subject to 
rectification should better evidence of the true value of the proi)erty be 
forthcoming. As Mr. Marr says with reference to commutations, the 
Tables attached to the Succession Duty Act, 1853, are antiquated and 
3 per cent, is a low rate to use. The rate is, however, fixed by Statute in 
the case of Estate duty at 3 per cent., but it is not necessary to use these 
tables, although in practice they are used where possible. The amount of 
the commutea duty is not quite the same thing as the '* market value " of 
the fixture duty, and although I cannot defend the 3 per cent, rate, I do 
not think any great injustice is done by the use of the old tables. Of course 
these tables and this rate are quite unsuittible for "market values" of 
taxable interests, but in the case of these interests there is no necessity to 
use any specified tables of mortality or rate of interest. Referring to 
Mr. Marr's question whether a Company would be relieved from re- 
sponsibility for duty if it paid a claim without a grant under Section 19 of 
the 1889 Act after giving notice to the Revenue, I should say that such 
a notice, not being provided for by Statute, could have no legal efiiect, but 
would undoubtedly have the effect of enabling the Company to ascertain as 
early as possible what liability, if any, attached to it. Dr. Sprague 
thought no claim for Estate duty should arise on the death of the donor in 
respect of the gift of a fully paid-up policy to a donee more than twelve 
months before the donor's death. His view that it should be regarded 
purely as an inXer vivos transaction is arguable, but the claim is made 
under Section 2 (I) (d) of the Finance Act, 1894, which provides that 
property deemed to pass shall include "any annuity or other interest 
purchased or provided by the deceased, either by himself alone or in 
concert or by arrangement with any other person, to the extent of the 
beneficial interest accruing or arising by survivorship or otherwise on the 
death of the deceased." The " interest " referred to in this section api)ears 
to include such a policy (see Attomey-Oen^-al v. Murray and another 
[1904] 1 KB. 165), and when the donor dies, a "beneficial interest' 
provided by him does accrue to the donee. Dr. Sprague also niised the 
interesting question as to how far, if at all, an Assurance C-omp«ny was 
liable for duty on paying a claim when the Probate showed gross assets of 
less value than the amount assured. It is impossible to dogmatise on this 
difficult question, but I would point out that the only case in which a 
personal representative can obtain a grant of representation without full 
disclosure of the assets is where he is able to swear that any property not 
included is property of which he does not know the amount (see In the 
goods of Beech, "Times," 9th August 1904, and In the goods of Baron 
Grimthorpe, Beat v. Baron Qrimtkorpe, " Times," 6th June and 1st and 
8th August 1905), and a policy would not as a rule come within this 
category. Generally, therefore, in the case supposed it would follow that 
the grant had been obtained by means of a false affidavit. If a payment 
were made under these circumstances, and the Revenue sufferea loss, it 
does not seem unreasonable to suppose that the Company might be held 
responsible. Otherwise there is no protection afforded to the Revenue by 
the certificate on the grant In any case there are certain moral duties 
imposed upon all citizens, and the least a ( -ompany could do in such a case 
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would be to call the attention of the Revenne to the fact Referring to 
Mr. Chatham's remarks, I should like to say that my reason for giring 
some account of the Probate and Acooimt Stamp duties, which hare been 
practically superseded by the Estate duty, was chiefly for the purpose of 
comparison, and because of their bearing upon the Estate duty in the 
matter of exemption, although it must be oome in mind that these duties 
(or at any rate the Probate duty) are still payable in appropriate cases, and 
must be taken into consideration when dealing with reversionary interests. 
With reference to Mr. Paulinas instance of a Company under whose Articles 
of Association the price of shares was fixed by the auditors, I do not 
doubt that such price would be accepted in a valuation for Probate 
purposes, because it would show what competent persons, who were valuing 
for other than Probate purposes, considered to be the market value. I 
may mention that the compromise offered by the executors in the JanMyon 
case was the value originally suggested by the Commissioners. Presumably, 
if such a compromise had not been arrived at, the Commissioners would 
have consulted some well-known stockbrokers, and acted on their advice, 
Mr. J. J. Waugh asks if information as to the future duties payable in a 
particular case would be given by the Estate Duty Office to an interested 
inquirer. Mv impression is that the fullest possible information would be 
given in such a case, and this is borne out by Mr. GlanvilFs remarks. 
Referring to Mr. Ronaldson's remarks, and takmg a conciete case, a man 
may die possessed of a reversion worth j£2000, and other property in 
I)ossession worth ^7000 (total ^£9000). If Estate duty is paid upon the 
whole immediately after his death, 3 per cent, duty would be paid upon 
the total of £9000, and no further Estate duty would be payable when 
the reversion fell into possession. If, however, duty is not paid upon the 
reversion until it falls into possession when it is worth (say) £4000, the 
3 per cent would be paid upon the £7000 immediately after the death of 
the deceased as being the rate appropriate to the then value (£9000) of 
his estate. And when the reversion fell into possession, duty would be 
payable upon £4000, but at 4 per cent, because then the £4000 would 
nave to be added to the £7000, making a total of £11,000, on which 4 per 
cent is the appropriate rate. In such a case as this, which is not un- 
usual, two different rates of duty are payable upon different parts of the 
free estate of the deceased. As regards Mr. Ronaldson's other point<, 
whether the purchaser from a mortgagee of property, mortgaged for full 
consideration before 1894, would pay the old duties or the new, it seems 
to me quite clear that the old duties and not the new would be payable. 
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CORRESPONDENCE 

TABLE for obtaining mx from q^ 
To the Editor of tht Transactions of the Faculty of Actuaries, 

Sir, — The accompanying table * has been made up to enable Wj, to be 
obtained by inspection from q^ for all values of q^ not exceeding *06940, 
or in other words, where the difference between w, and o, is less than 
"00250. The table is of use in getting out the central death, marriage or 
secession rates in making up combined marriage and mortality, hecession 
and mortality tables, etc. For example, for afl values of q,^ from '00316 
to 00546 inclusive, the addition to obtain mx is '00001 ; thus, if 7,= 00435, 
mx= -00436. 

The table covers the bulk of the values required in any ca«e, and to 
carry it to higher values of q^ would make it of unwieldy length. The 
values of fn^ beyond the limits shown are most easily obtained from a table 
of reciprocals, as the difference between the reciprocals of q^ and m^ is '5. 

I may add that the table was constructed by finding values of qj^ corre- 
sponding to the values of mx - q^ or A, = '000005, *000()16, etc., the formula 
being q^ = ^{(A^ + 8A)* - A}. This gave the limiting values of j, for the 
values of A ='00000, -00001, etc., and the correctness of these limiting 
values was afterwards checked inversely by the ordinary formula for m,. 

I am, &c., 

ALEX. FRASER. 

19 St. Andrew Square, 
Edinbtjroh, llth September 1906. 



* See p. 200. The table of course holds good for any two quantities x and y so 

related that y=--^— , ora; = — ^— where y is given. E.g. if y be the rate 

l + ^x i-y 

of interest on the average of the funds of an Office for any year, say 8 848 per cent., 

the addition for the effective rate— Mr. G. F. Hardy's formula — is shown by tlie 
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Correspondence 



Table shomng addition (a) to qx to obtain mx- 



q^^or< I AX 108 



00315 
00546 
00705 
00834 
00946 

01046 
01136 
01221 
01299 
01373 

01443 
01510 
01574 
01636 
01695 

01752 
01808 
01862 
01914 
01965 

02014 
02062 
02110 
02156 
022U1 

02245 
02288 
02331 
02373 
02414 

02454 
02494 
02533 
02571 
02609 

02646 
02683 
02719 
02755 
02791 

02825 
02860 
02894 
02927 
02961 

02993 
03026 
03058 
03090 
03121 



I 

2 

3 
4 

S 
6 

I 



10 

II 

12 

13 
14 

15 
i6 

17 
i8 

19 

20 
21 
22 

23 
24 

25 
26 

27 



29 

30 
31 
32 

33 
34 



29 

40 
41 
42 
43 
44 

45 
40 

48 
49 



(Jj^ = OT< 


AxlC» 


•03152 


50 


-03183 


51 


■03214 


52 


•03244 


53 


•03274 


54 


•03304 


p 


•03333 


•03362 


52 


•03391 


58 


•03420 


59 


•03448 


60 


•03476 


61 


•03504 


62 


•03532 


63 


•03559 


64 


•03586 


S 


•036] 3 


66 


•03640 


% 


•03667 


•03693 


69 


•03719 


70 


•03745 


71 


•03771 


72 


•03797 


73 


•03822 


74 


•03848 


p 


•03873 


•03S98 


u 


•03923 


78 


•03947 


79 


•0397-2 


80 


•03996 


81 


•04020 


82 


•04045 


!3 


•04068 


84 


■04092 


li 


•04116 


-04139 


% 


•04163 


•04186 


89 


•04209 


90 


•04232 


91 


•04255 


92 


•04277 


93 


•04300 


94 


•04322 


95 


•04345 


96 


•04367 


a 


•04389 


•04411 


99 



f/x-or<: 



AxlOB 



•04433 100 
•04455 xoi 
•04476 : 102 
•04498 103 
•04519 104 



•04541 
•04662 
•04583 
■04604 
04625 

04646 
04C66 
04687 
04708 
04728 

04748 
04769 
04789 
04809 
04829 

04849 
•04869 
04888 
04908 
04928 

04947 
04967 
04986 
06005 
05024 

05043 
06063 
06081 
05100 
05119 

05138 
05157 
05175 
05194 
05212 

05231 
05249 
05267 
05285 
05304 

0532-2 
05340 
05358 
05376 
05393 



106 

108 
109 

no 

III 

112 

"3 
114 

117 
118 
119 

120 
121 
122 
123 
124 

125 
126 



129 

130 
131 
132 

133 
134 

135 
136 

139 

140 
141 
142 

M3 
144 

145 
146 

148 
149 



qx=or< 



AxlO* 



•05411 
•06429 
•05446 
•05464 
•05482 

•05499 
■05516 
•05534 
•06561 
■06568 

•05586 
•05603 
•06620 
•05637 
•05654 

•05671 
•05687 
•05704 
•05721 
•05738 

•05754 
•05771 
•05788 
•05804 
•06821 

•06837 
•06863 
•05870 
•05886 
•05902 

•05918 
•05934 
•05950 
•05966 
•05982 

•05998 
•06014 
•06030 
•06046 
•06062 

•06078 
•06093 
•06109 
■06124 
•06140 

•06156 
•00171 
•06186 
06-202 
•06217 



50 
51 
52 
53 
54 

55 
56 
57 
58 
59 

60 
61 
62 

63 
64 

69 

70 

71 
72 
73 
74 

75 
76 

79 

80 
81 
82 

83 
84 

u 

89 

90 
91 
92 

93 
94 

95 



99 



7jj = or< , AxlO* 



•06232 200 
•06248 201 
•06263 202 
•06278 ; 203 
•06293 204 

•06309 
•06c24 
•06339 207 
•06354 208 
•06369 . 209 

•06384 210 
•06398 i 211 
•06413 212 
-06428 213 
•06443 214 

•06458 21 

•06472 1 21 

^6487 217 

-06502 ' 218 

•06516 219 

•06631 
•06545 
•06560 
•06574 
•06589 

•06603 
•06618 
•06632 
•06646 
■06661 

•06675 
•06689 
•06703 
•06717 
•06732 

•06746 
•06760 
06774 
•06788 
•06802 

•06816 
•06830 
•08843 
•06867 
•06871 

•06885 
•06899 
•06912 
•06926 
•06940 




231 
?32 

233 

?34 




237 
?38 
^39 

240 
241 
242 

243 

244 

246 

247 
248 

249 
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T, 



HE principles upon which surrender values should be calcu- 
lated are discussed at length in papers by Mr. Macfadyen 
(J, I. A,, xvii, 381); Mr. Crisford (J. L A.^ xxi, 301); and Mr. 
Fulford {J. L A., xxxv, 199), but none of the methods proposed 
appear entirely satisfactory in practice, and I have therefore 
attempted to devise a scheme which shall not only give results 
in reasonable accordance with strict theory, but also prove simple 
and easily worked in its practical application. 

Mr. Macfadyen held the view that the surrender of a policy 
should be regarded as the purchase of a reversion, and that the 
price should be the net value of the policy by the Carlisle table, 
with interest at the rate of 5 per cent or 6 per cent per annum. 
In an earlier paper (/. /. A,, xv, 297) he showed that under 
ordinary circumstances the paid-up policy to be allowed for a 

(Notation : Throughout this paper P, P', and P* respectively denote 
Office annual premiums for assurances ** without profits/' "with profits," 
and '*with discounted bonuses"; and t and t' respectively denote net 
annual premiums for uniform assurances and for assurances increasing at a 
fixed rate per annum. ) 

VOL. IIL U 
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limited-payment or endowment assurance policy might safely be 
arrived at by reducing the original sum assured in the ratio 
of the number of premiums actually paid, to the full number 
originally payable. This is now generally known as a " propor- 
tionate " paid-up policy, and will hereafter be referred to under 
that name. He did not, however, suggest any method of calcu- 
lating the amount of the paid-up policy in the case of ordinary 
whole-life assurances, and no scheme can be considered complete 
which omits so important a matter. 

Mr. Crisford based his surrender values on the reserve held by 
the Office, making deductions therefrom to allow for the possibility 
of loss to the Office through withdrawal of healthy lives, and for 
the loss of future contributions to expenses. These deductions 
were : (1) 5 per cent of the reserve to allow for possible adverse 
selection: (2) 2^ per cent of the value of the future Office 
premiums, to provide for future expenses: so that his formula was 
(for a whole-life policy for £1) 

Surrender Value = -95 x ,»V,— 025 Pxa,+,. 
He arrived at the paid-up policy by reducing the sum assured in 
the ratio of the reserve to the value of the future premiums plus 
the reserve, the formula being (leaving bonuses out of account) 

Paid-up Policy = _ - ^ 



Mr. Fulford also held that the surrender value should be equal 
to the reserve less deductions for (1) expenses, and (2) adverse 
selection; but he arrived at the amount of his deductions in a 
different manner from Mr. Crisford. Owing to the fact that 
" select " mortality tables have come into general use, we are now 
able to calculate the reserve that should be made for a life that is 
still " select"; and Mr. Fulford naturally adopted this value in place 
of making an arbitrary deduction of five per cent from the Office 
reserve. He also modified the allowance for ' expenses' in view 
of the changed conditions under which the business is now carried 
on, arriving finally at the formula (for a whole-life policy for JBl), 

Surrender Value=„(AV),-('---f -025 P,|%x+nj 

from which the paid-up policy was deduced by dividing it by a 
loaded single premium. 

Both Mr. Crisford's and Mr. Fulford's methods are complicated, 
and therefore involve considerable trouble in their practical 
application ; and both lead to the inconsistency that the surrender 
value is altered by the mere conversion of the policy into a paid- 
up policy. 
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Mr. Chatham has given a method (applicable to endowment 
assurances and limited-payment policies) which avoids this incon- 
sistency, and has the great advantages of simplicity and ease of 
application : namely, to take the O^ 4| per cent net value of the 
"proportionate" paid-up policy and of the existing bonuses. (See 
pp. 12, 13, and 39 of the current volume of the Transajdiims,) 

It has been suggested that, after making proper allowances for 
expenses and selection, deductions should also be made from the 
reserve, as compensation for (1) loss of interest said to be caused 
by the fact that surrender values are practically payable on 
demand, and that this necessitates the investment of a portion of 
the funds in readily convertible securities ; (2) alleged breach of 
contract caused by surrender — the policyholder being the only 
party thereto who has power to terminate the policy at will ; and 
(3) — in a proprietary Office — loss of future profits which might 
be earned on the policy if it were continued. 

Now an examination of the published accounts of the Offices 
shows that surrenders form only a small fraction (about 6 per 
cent) of their total outgo, and that their total funds are increas- 
ing. This increase seems likely to continue for many years, and 
it follows that in ordinary circumstances a well-managed Office 
may safely invest the bulk of its funds in securities which need 
not necessarily be readily convertible, inasmuch as its income is 
more than sufficient to meet all its outgoings, and there is, there- 
fore, no need to realise any portion of its investments. Of course 
it is prudent to keep a portion of the funds invested in readily 
convertible securities, as a provision against any sudden and 
unforeseen demand ; but the probability of such a demand arising 
seems to be small, and to depend more upon possible fluctuations 
in mortality than upon the amount of surrenders. Again, it should 
be borne in mind that the policyholder has entered into no con- 
tract to continue payment of the premiums, and that, in most 
cases, the Office has expressly bound itself to pay a surrender 
value in the event of discontinuance. It is therefore clear that a 
surrender is not in any sense a breach of contract, and that no 
claim for compensation can be founded on that ground. The 
third point is of very small moment, as the shareholders are, as a 
rule, entitled to only a small proportion of the profits, and in 
practice the distinction between the mutual and proprietary 
systems is very fine. I therefore do not think that any of these 
three considerations should affect the amount of the surrender 
value or paid-up policy. 

There is great difference of opinion as to the effect of sur- 
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renders upon the rate of mortality ; and I doubt whether it is 
possible to produce conclusive evidence on the point. On the 
one hand we have the figures deduced by Mr. Chatham (J. /. ^., 
xxix, 81) from the Institute experience, which proved that the 
rate of withdrawal in the Scottish portion of the experience was 
less than in the total, but the rate of mortality was higher. This 
seems to show that withdrawals have a favourable, rather than an 
unfavourable effect on the rate of mortality; but^ on the other 
hand, Mr. G. F. Hardy has proved (/. /. ^., xxiii, 1) that those 
policyholders of the " British Empire " Office who surrendered their 
bonuses for cash were better lives than those who did not. With 
such contradictory evidence on the point it seems to me only 
prudent to assume that on the average the option of withdrawing 
is exercised in the same direction as most other options, namely, 
adveraely to the Office; and to calculate surrender values of life 
assurance policies on the assumption that the lives withdrawing are 
still ** select." It will be seen later that this does not apply to the 
surrender of annuities. In this connection I take the opportunity 
of pointing out a fact which students are apt to overlook, namely, 
that the great majority of assured lives are " select " ; and that 
the difference between the "select" and the "ultimate" rates of 
mortality arises from the inclusion among the latter, of a com- 
paratively few lives who have fallen into bad health. An 
examination of the 0^^^ table shows that out of 94,974 
'* ultimate" lives aged 20, only 1278 or 1*35 per cent are 
'< damaged"; and 93,696 or 98*65 per cent are still ''select" 
The proportion of "damaged" lives is 2*11 per cent at age 40, 
and 6 '58 per cent at age 60, and it gradually increases with age ; 
but even at age 75 the "damaged" lives are still in a small 
minority, as nearly 80 per cent remain "select." Taking all the 
" ultimate " lives from ages 20 to 75 inclusive, it will be found 
that 96 per cent are still "select" and only 4 per cent are 
"damaged." It is therefore clear that the majority of policy- 
holders are " select " lives, and remain so for the greater part of 
their lifetime; and that the increase in the rate of mortality aa 
"selection" wears off, is not due to a general or widespread 
deterioration in the lives, but to the breakdown in health of a 
small minority. That is to say, lives as a rule are " select," the 
" damaged " lives being exceptions ; and the effect of withdrawals 
upon the rate of mortality will depend upon whether the with- 
drawing lives contain a greater or smaller proportion of these 
exceptions than the lives who remain. Now an examination of 
the mortality of these exceptions, i'.«. of the "damaged" lives, 
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Table A. — Office Premiums for '' non-partidjfHUing" Wkoie-life 

Assurances of 100. 



Age. 

X 


Avenge of pub- 

lished office rates. 

(1) 


100 Pjj. 

(2) 


DiffereDce. 
(2)-(l) 


1 
XO 




1-309 




15 


1*450 


1-438 


-•012 


^ ; 


1-621 


1-600 


--021 


25 


1-808 


1-806 


-•002 


1 30 


2-046 


2-067 


+ •021 


35 ; 


2-358 


2-402 


+ •044 


40 


2-767 


2-835 


+ •068 


45 


3-379 


3-397 


+ -018 


50 


4008 


4-136 


+ 128 


g 


4-979 


5113 


+ 134 


6-217 


6-417 


+ •200 


65 


8-088 


8173 


+ -085 


70 


10-842 


10*548 


-•294 


' 75 




13-769 




1 80 




18124 




i ^5 




23-956 




90 




31 '694 




95 




41-723 




100 




54-459 
Total, 




; + -369 

1 



The following table shows the paid-up policies deduced from 

p 
these rates by the formula 1000(1— ^±^)j compared with: 

(1) the full theoretical amounts by the formula 1000 (1 ^) on 

an 0'' 3 per cent basis ; and (2) the total premiums paid. 
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Table B. — Paid-up Policies, Single and Joint Lives, 
Original Policy for 1000 toiihout Profits. 



Ages at entry, 10. 



Duntioo. 



Single Lives. 



5 
zo 

15 

ao 
30 

90 



5 
10 

IS 



30 



5 
10 

IS 
ao 

30 
40 

70 



Two Joint Lives, 
Equal Ages. 



, ; Total 

0V8%net Office. Premiums 0»8%net. 

paid. 



129 
347 
355 
451 
611 
736 
833 
901 
945 
970 
9H4 



143 
270 
383 
483 
650 
778 
868 
926 
960 
979 



154 
291 
412 
520 
695 
819 
899 
946 
971 



Office. 



74 
167 
202 
356 
530 
678 
802 
874 
927 
958 
976 



94 
208 
318 
423 
604 
745 
845 
910 
948 
970 



65 
131 
196 
262 
393 
524 
655 
785 
916 
1047 
1178 



114 
250 
374 
486 
669 
798 
883 
933 
961 



123 

240 
349 
446 
608 
738 
838 
907 
949 
972 
982 



61 
141 
228 
317 
494 
652 
777 
866 
922 
955 
972 



Ages at entry, ao. 



80 . 

160 > 

240 

320 

480 

640 

800 

960 
1120 
1280 



I 
143 
270 
383 
484 
655 . 
786 
877 
933 
963 ' 
976 



82 
188 
294 
398 
586 
735 
841 
908 
946 
966 



Ages at entry, 50. 



103 


155 


207 


292 


310 


417 


413 


527 


620 


707 


827 , 


832 


1034 


908 


1240 


949 


1447 


967 



107 
239 
362 
476 
665 
799 
883 
932 
957 



Three Joint Lives, 
Equal Ages. 



0» 8% net. Office. 



120 
236 
345 
443 
606 
739 
840 
909 
950 
971 
979 



142 
270 
383 
484 
658 
791 
881 
935 
961 
972 



155 
294 
419 
531 
714 
837 
911 
948 
962 



54 
129 
211 
299 
477 
641 
772 
863 
920 
952 
968 



78 
180 
284 
389 
580 
733 
840 
907 
944 
962 



105 
235 
360 
475 
666 
800 
883 
930 
953 



2IO Paid-tip Policies and Surrender Values 



InnmUon-!! ■""■ "" || Bfliul igai || BqnilAp* 



Paid-up Policies and Surrender Values 2 1 1 



JOINT-LIFE ASSURANCES WITHOUT PROFITS. 

Following the same lines as above, the formula for the paid-up 
p 
policy is 1— *±J_L?±i ; and the formula deduced, after a series 

"iT+n : x+n 

of trials, for the Office premiums necessary to illustrate it, is 
P,.,= l'lirf,j.[,j+'002, which gives a close approximation to the 
Average Office premium. 

Tabu C. — Office Premiums far *^nonrparticipating^' JoinUife 

Assurances of 100. 





Average of 






Age. 


pabUahed office 


IWP.:*. 


Difference. 


X 


rates. 








(0 


(2) 


(D-d) 


20 


2*613 


2-567 


-•046 


25 


2-822 


2-854 


+ •032 


3f> 


3*275 


3-227 


-•048 


35 


3-733 


3-712 


-021 


40 


4-346 


4-353 


+ •007 


45 


6133 


6 187 


+ •064 


50 


6-229 


6-329 


+ •100 


S 


7-817 


7-848 


+ •031 


10-050 


9-901 


-149 






Total, 


-•040 



There are no published tables of Office premiums for three joint 
lives, and I have therefore assumed that a similar loading to the 
above would be fairly representative, and have calculated pre- 
miums and paid-up policies on that basis. 

Table B shows these paid-up policies and the corresponding O^ 
3 per cent net amounts. 

Owing to the property of " Uniform Seniority " possessed by 
the O^^ and 0^^^ tables, it is possible to substitute for any 
number (n, say) of joint lives of different ages (who have been 
insured for the same number of years less than 10, or who have 
all been insured more than 10 years) the same number of lives 
whose ages are equal, by means of the equation 

c*+^4-c*+ . . . (w terms in all)=7w;^ 
or fJix+hf+f^+ . . . (« terms in all)=nf4r, 
and it is therefore only necessary to consider the case where the 
ages are equal. It should be noticed that the value of c is the 
same in both these tables, so that the substituted lives are of the 
same age in both cases. 

An examination of the table shows that the " single-life " and 
tlie " joint-life " paid-up policies correspond very closely, and 
that for most of the ordinary ages at entry and durations the 
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'* Office " amounts are nearly identical. There is, at the younger 
ages, a tendency in the amounts to decrease as the number of lives 
is increased ; but, on the other hand, it may be said that the 
formula does not quite do justice to the joint-life policyholders. 
The premium is larger than in single-life cases, and therefore the 
deduction of the whole of the first year's premium presses the 
more heavily upon them. In view of this, and more especially of 
the immense practical advantage gained by reducing the number 
of tables to a minimum and thus simplifying the work, I propose 
to use the same table of paid-up policies for single and for 
joint lives, irrespective of the number of lives involved. In 
each joint-life case the equivalent age w can be determined at 
the outset, and used throughout the existence of the policy as 
the age with wiiich to enter the table of paid-up policies. 

LAST-SURVIVOR ASSURANCES WITHOUT PROFITS. 

The principle of uniform seniority does not, in the case of a 
last-survivor assurance, enable us to make such a substitution as 
that mentioned above ; and it is therefore necessary to consider 
the case where the ages differ, as well as where they are equal. 

The formula which I found gave the closest approximation to 
the average office premiums is : — 

Table D,— Office Premiums for ^^Tum-participaiing" Last^Survivor 

Assurances of 100. 



Equal Ages. 



Ages. 



Difference 

of Age 30 

Years. 



r2o 
as 

35 
40 

45 
SO 



Ig g 



20 
25 

30 

35 
40 

45 
50 
5 



20 

25 
30 



50 



Average of 
publlshea office 


100 P_.„ 


Difference. 


rates. 


* •»• 




0) 
1038 


(2) 

1*004 


i^)'(l) 


-•034 


1153 


1*155 


+ •002 


1*336 


1-343 


+ 007 


1*566 


1*582 


+ ■016 


1*869 


1*886 


+ ■017 


2*266 


2*278 


+ •012 


2*782 


2*790 


+ •008 


3-459 


3*468 


+ •009 


4-376 


4*374 


-•002 


1-451 


1*407 


-•044 • 


1-642 


1-632 


-•010 


1*915 


1-907 
Total, 


-■008 


-•027 






.. _ 1 



I have assumed that a similar loading to the above would give 
fairly representative premiums for assurances on the last survivor 
of three lives, and have calculated premiums and paid-up policies 
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on that basis. The following table shows these paid-up policies 
and the corresponding O^ 3 ])er cent net amounts : — 

Tablb E. — Paid-up Policies, — Lctst Swinvor. — fFhUe M the 
lives survive. Original Policy far 1000 without Profits. 



1 

1 




• 

Age of jottngest life at entry, 10. 


1 




Two LiT«s. 1 




DontioD. ' 




11 Three Livee, 


1 


1 

Rqoftl Agen. 


Difference Of Age 1 Kqu*l Agee. 
SO Tears. { 


' 


0« 8% net 
148 1 


1 

t 

Ofllce. 1 

1 


1 

QM 8% net. Office. 

1 


O" 8% net. 


Office. 


1 

5 ! 


1 
91 ' 149 : 99 1 150 


96 


ID 


278 


200 : 


281 215 ' 283 210 


15 


391 


305 


395 324 397 316 


20 


489 


402 


494 , 421 495 414 


30 


648 


574 


652 590 653 584 


40 


766 < 


712 


770 ; 733 770 720 


^ 


853 


816 


855 ' 823 l! 855 821 


914 


889 


915 893 915 892 


^ 


952 ; 


937 




1 953 939 


975 


965 


Older life 


dead.* 1 976 , 966 


90 
5 


988 


980 . 


II 989 1 

1 


981 


1 
156 1 


Age of youngest life at entry, 20. 




1 
107 


1 
159 113 


158 


110 


10 


292 < 


232 


296 1 241 


296 237 


15 


410 


348 1 


414 358 


414 355 


ao 


512 


453 


516 I 462 


516 459 


30 


, 676 


630 , 


679 637 


679 1 635 


40 


' 797 


764 


799 


768 


798 


767 


g 


880 


858 


882 


859 1 


881 


860 


934 


919 : 


1 


934 


920 


5 


966 


954 1 Older life| dead.* 


966 


956 


984 


975 


1 


1 


984 


976 


1 

166 


Age of youngest 1 


ife at enti 


X 30. 




124 


168 


126 


168 126 


10 


, 310 


265 


312 269 


313 


268 


IS 


1 435 


392 


437 ' 395 


437 


395 


20 


542 


503 


545 ' 506 


545 


506 


30 


713 


, 683 


714 684 ' 


713 ; 685 


40 


1 831 


809 


832 


808 


831 1 811 


g 


: 907 


1 891 


1 




907 1 892 


951 


1 939 


Older life 


dead.* 


951 


940 


70 


977 


OAA 

1 voo 






978 


967 



* A8 the limiting age in the QP^ table is 105 years. 
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Duration. 



5 

10 

ao 

30 
40 



5 

10 

15 

ao 

30 
40 
50 



5 

10 

15 
ao 

30 

40 



5 

10 

15 
ao 

30 



5 

10 

15 

20 

»5 



Age of joung^t life at entry, 40. 



Two LItm. 



Eqiial Ages. 



C 8% net. 



181 
336 
470 
583 
755 
865 
920 
066 



201 
372 
514 
630 
706 
803 
040 



226 
411 
550 
676 
830 
010 



252 
449 
600 
712 
863 



Office. 



141 
200 
436 
553 
731 
846 
014 
052 



DlfTerences of Age 
SO Yean. 



OK 8% net Office. 



181 
338 
472 
585 
756 

Older life 



141 
200 
435 
551 

728 

deftd 



Three Liveti 
Equal Ages. 



0*8% net. 



181 
337 
470 
583 
754 
864 
030 
068 



Age of youngest life at entry, 50. 



Age of youngest life at entry, 60. 



Age of youngest life at entry, 70. 



107 
395 
547 
661 
811 



251 
440 
600 
713 

870 



Age of youngest life at entry, 75. 



264 


203 


466 


403 


615 


554 


722 


667 


816 


751 



161 






201 


335 






371 


480 






512 


500 






028 


770 






705 


871 






803 


028 






052 ! 



182 






225 


370 






409 


521 






558 


630 






674 


708 






831 


887 






923 



Office. 



142 
300 
437 

554 
732 
847 
015 
953 



160 
335 
480 
600 
772 
873 
030 



180 
360 
521 
640 
800 
800 



108 
308 
550 
665 
816 







264 


205 






467 


406 






617 


558 






726 


671 






826 


757 
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It will be noticed that the amounts depend almost entirely upon 
the age of the youngest life, a difference of even 30 years in the 
ages, or the introduction of a third life, making no important 
difference in the amounts. Further, a comparison with the table of 
single-life paid-up policies shows that although the last are always 
the smaller, yet the difference is comparatively small except at the 
younger ages at entry when the duration is short. It may, how- 
ever, be said that as the last-survivor premiums are less than those 
for single lives, the formula for the paid-up policy, perhaps, tends 
to give rather too large amounts as compared with single-life 
policies. Partly for this reason, but chiefly for the sake of simplicity, 
I propose to use the same table of paid-up policies for single-life 
and last-survivor policies, irrespective of the number of lives 
involved, and of the difference (if any) in their ages ; taking, in 
last survivor cases, the age at entry of the youngest life, as the age 
with which to enter the table of paid-up policies. 

The above amounts are calculated on the assumption that the 
lives are all still surviving at the time the paid-up policy is quoted ; 
and if one or more of them be dead, a slightly different procedure 
must be followed. 

First take the case of a policy on two lives, x and y ; one of 
whom, say 2;, is dead. Since the assurance then depends solely on 
the survivor, y, the premium (per unit of the sum assured) for a 
new policy of the same amount would be Py+«, and the formula for 



the paid-up policy would become 1 ^— *'- ^ Now by an inspec- 



X-H ;y+l 

tion of the Office tables of premiums we can at a glance find a 
number r such that Py.,.=Pa-T^ (unless x and y are both very 
young), and by entering the table of single-life paid-up policies 
with age y— r and duration n+r we get a very close approxima- 
tion indeed to the exact amount by the formula; the amounts 
being, in fact, practically identical. For P.+iiy+i will be practically 



equal to P^-r+n therefore, approximately, 1 ^I'+is l — y-'-^-^ , 

which is the paid-up policy given by the single-life table where 
the age at entry is y— r, and the duration is n+f. The number r 
remains unaltered during the remainder of the policy's existence, 
and therefore only requires to be determined once, when it can be 
recorded for future reference. 

Secondly, take the case of a policy on three lives, a;, y, and 2:, 
one of whom, say 2;, is dead. In these circumstances the premium 
(per unit of the sum assured) for a new policy of the same amount 



2 1 6 Paid-up Policies and Surrender Values 

is Py+^TTi+ii and the paid-up policy is therefore i— — g^^^^l^*- 

Now, an inspection of the Office tables of premiums enables us 
to find a number s such that P^T7r«-«=Pi77T^ (unless the lives are 
very young), and if the table of single-life paid-up policies be 
entered with age at entry y — % (where y is less than 0), and 
duration fi+^> the result will be the paid-up policy. 

For Pi+TTTFiTS+i ^iH ^ practically equal to P^:7+i ;,-t+i f ^ ^^^ 

(approximately) i^^'^^+^-'+'^i...^^^^--^ ^hich is the 

paid-up policy allowed for a policy effected on the last survivor of 
two lives, ^— s and 2;—$, which has been n-\-z years in force; and 
as has been shown above, this is very nearly the same as the paid- 
up policy allowed for a single-life policy effected at age y— >% and 
of duration n-\-B, The number 8 will remain unaltered so long as 
both y and z survive. 

Thirdly, take the case of a policy on the last survivor of three 

lives, x^ y^ and z^ two of whom, say x and y, are dead, in which case 

p — ^ — __- 
the formula for the paid-up policy becomes 1 *±^ir±iL!±»^ gy j^. 

spection of the Office tables of premiums we can find a number i 
such that P,.i=Pirr7ri (unless the lives are very young), and if 
the table of single-life paid-up policies be entered with age at 
entry z^i^ and duration n+^, the result will be the paid-up policy. 

P. 



For (approximately) 1 - '^l;»^^^^'-^> =i _ '-'-^> ^ ^hich is the 

paid-up policy allowed for a single-life policy effected at age z^i^ 
which has been %-\-t years in force. The number i remains un- 
altered during the remainder of the policy's existence. 

It is therefore possible to construct from the Office premiums for 
whole-life assurances without profits, a single table of paid-up 
policies, which can be used safely and conveniently in practice for 
every whole-life policy by uniform annual premiums, irrespective 
of the number of lives involved. 

If the Office has changed its rates of premium between the 
issue of the policy and its conversion into a paid-up policy, the 
question arises : What difference should this make in the value to 
be allowed 1 If the rates have been raised in the meantime, the 
policyholder has all along been paying less than a new entrant at 
the same age would be charged ; and therefore as the Office has 
received less from him, it would appear reasonable that he should 
receive a smaller paid-up policy than would be given by the 
formula according to the present scale of premiums On the other 
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hand, it may be said that as he has secured the same reversion as 
an entrant of the sanne age under the new tables, but pays a 
smaller premium for it, his contract is more valuable ; and that 
this fact should be recognised by granting him a somewhat larger 
paid-up policy. Similar considerations apply, muiatis mutandis, 
if the rates of the Office have been lowered. That is to say, purely 
theoretical reasoning by the retrospective and prospective methods 
leads to two diametrically opposite conclusions. In these 
circumstances I think the best course is to construct a table of 
paid-up policies from the premiums at present in use, and to apply 
it to all policies whether the premiums payable thereunder are the 
same as, or different from, those under the present scale. 

• 

UMITKD-PAYMENT POLICIES AND ENDOWMENT ASSURANCES, 

. In dealing with these classes of policies we have to recognise 
the fact that owing to the pressure of competition and the force of 
public opinion many Offices have adopted the arbitrary rule of 
allowing a " proportionate " paid-up policy corresponding to the 
number of premiums paid, with or without the addition of 
existing bonuses ; and I have therefore examined the prospectuses 
and other publications of a number of Offices in order to ascertain 
the general practice on this point. There are 59 British Offices 
each of which has funds of over half-a-million pounds sterling, and 
I confined the investigation to these. Fifty-one of them guarantee 
a " proportionate " paid-up policy in some form or another as 
shown in the following table : — 

Offices guaranteeing ^^proportionate " paid-up Policies, 



From 
Outset \ 

1 


After 1 

Year's 

Premium 

paid. 


After 2 

Years' 

Premiums 

paid. 

5 

1 
2 
13 



After 3 

Years' 

Premiums 

paid. 


'^YtoU? Bonus added to pro- 
Premluma Portionate paid-up 

paid. p°*»«y- 

1 


Totals. 


1 

1 

2 ; 






1 





1 
1 
1 



4 

3 
1 

10 
3 


1 
None. 

Future profits. 

Proportion of ex- 

isting Bonus. 
' Do. and future 

profits. 
2 Whole of existing 

Bonus. 
1 Do. and future 

profits. 


10 
2 
5 

4 

26 

4 


4 ; 3 


21 


21 ' 2 1 61 



VOL. III. 



[ 
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The great majority of these guarantees apply both to limited-pay- 
ment policies and to endowment assurances ; but six of the Offices 
appear to limit the priyilege to the former class, and one seems to 
limit it to the latter. The table cannot be regarded as an absol- 
utely accurate exhibit of the practice of the 51 Offices, for some of 
them introduce slight modifications which have been disregarded, 
as otherwise the groups would have been too numerous. For 
example, one Office guarantees a paid-up policy after two years' 
premiums have been paid under an endowment assurance; but 
requires at least three years' premiums in the case of a limited pay- 
ment policy; and another Office which has the same condition 
regarding the former class, guarantees a proportionate paid-up 
policy under a limited-payment policy after only one year. Of the 
remaining eight Offices, one states that the paid-up policy is 
'^ about " the same proportion of the sum assured that the number 
of premiums paid bears to the full number originally payable ; 
another guarantees a paid-up policy equal to all the premiums paid 
plus any vested bonuses — while six make no definite statement on 
the subject. 

This shows that the majority of Offices adopt some form or 
other of a " proportionate " paid-up policy, and I thiDk they are 
right in doing so. The public can understand the system, and it 
appeals to them as being in accordance with " common-sense," and 
therefore reasonable and fair; and it will be seen from Tables 
K — S that as a rule it gives values which are within those pro- 
vided by the reserves of the Offices — the reserve for the propor- 
tionate paid-up policy being generally less than the net value of 
the original policy. At ages above 50 the system gives rather too 
much in the case of limited-payment policies, and also in the case 
of endowment assurances for a short term of years, though the 
discrepancy here is less. 

If reference be made to Mr. Macfadyen's paper above men- 
tioned (/. /. A,^ XV, 297) it will be seen that he did not extend 
his investigation to a sufficiently high age at entry to exhibit 
fully this defect in the method ; and it may be that had he done 
so, he would have come to a somewhat modified conclusion. 
Some Offices attempt to remedy the defect by limiting their 
guarantee of a proportionate paid-up policy to cases where the 
age at entry does not exceed a fixed age, say 50 or 60, but they 
do not state how they deal with cases falling outside this limit 
In view of the comparative infi^equency of such cases, and of J 
the great advantage of having one rule instead of a number, I 
am of opinion that an Office may justifiably guarantee a pro- 



I 
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portionate paid-up policy in the case of ereiy policy effected by 
limited payments, provided at least two years' premiums haye 
been paid thereon, and irrespective of the class of assurance. I 
woald therefore extend the rule to double endowments, pure 
endowments, and deferred annuities, with or without return of 
premium in the event of death, it being understood that the 
reduced benefit must be of the same nature as the original. It 
appears to me that any disadvantage of this course will be more 
than compensated by the popularity and simplicity with which 
it is attended. 

INCOME POLICIES. 

Many Offices have schemes under which the sum assured is 
payable in instalments over a period of years, instead of in one 
sum on the policy becoming a claim. That is to say, the 
benefit is an annuity-certain instead of a sum of cash. The 
term of this annuity is usually 20 years, 5 per cent of the 
nominal sum assured being paid in advance each year, so that 
each £1 assured is equivalent to *05a-. Assuming the Office 
to value on a 3 per cent basis, this is equal to "76619 
(*05x 15-3238), and such policies are therefore virtually the 
same as ordinary policies for that fraction of the nominal sum 
assured, so that the paid-up policies could be calculated by the 
same rules. It is, however, usually inconvenient to grant paid- 
up policies on this system, as the annual instalment would be 
very small ; and the trouble of keeping so small an annuity on 
the books would outweigh any advantages afforded thereby. 
Accordingly the paid-up policy should generally be made pay- 
able in one sum on the policy becoming a claim; and its 
amount got by applying the rules for the conversion of ordinary 
policies of similar class (whole-life, limited-payment, or endow- 
ment assurance as the case may be), and multiplying the result 
by -76619. 

DEBENTURE POLICIES. 

Under this scheme the Office agrees to retain the sum assured 
in its hands for a specified term of years, usually 20, allowing 
interest in the meantime at the rate of, say, 4 per cent. 

Assuming a 3 per cent valuation basis as before, the policy 
money may be regarded as deposited with the Office at that rate, 
so that the contract is virtually equivalent to an ordinary 
assurance, plus a 20-year annuity-certain of 1 per cent of the 
sum assured. Accordingly each unit of the sum assured may be 
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treated as equivalent to l + -01aiir(3 per cent); or 1+Ola^'j 
if the interest be payable half-yearly. This last expression is 
equal to 1-14958 (say I'l6), so that a "4 per cent Debenture" 
policy may be treated as if it were an ordinary policy for an 
amount 15 per cent larger than the nominal sum assured. 

children's deferred assurances. 

Under this scheme the assurance does not commence until 
the attainment of a specified age, or the expiry of a fixed 
number of years after entry; and the premiums are conse- 
quently much less than those for immediate assurances. If 
death occurs before the specified age (usually 21), the premiums 
are generally returned; but policies are occasionally issued at even 
lower rates with ''non-returnable" premiums. The benefit is 
therefore equivalent to a deferred assurance combined with a pure 

endowment for a smaller amount. After the assurance has come 

p 

into force, the paid-up policy may be found by the formula 1 --^9 

where P is the premium actually payable, and *^P is the premium 
that would be charged in the case of a new entrant at the 
attained age, for an immediate assurance similar to that secured 
by the existing policy, namely whole-life, limited-payment, or 
endowment assurance, as the case may be. Having regard to 
the profit obtainable by the Office under the endowment portion 
of the contract, during the period for which the assurance was 
deferred, I do not think it is necessary to omit the first premium, 
as in the case of immediate assurances. At any time before the 
assurance has come into force, the paid-up policy may be found 
by the " proportionate " method. Thus, if the assurance be de- 
ferred for r years; if the paid-up policy that would be given by 
the above formula at the end of that term be denoted by ^(FP) ; 
and if n premiums {^<r) have been paid; then the amount of 

the paid-up policy at the end of n years is r(FP) X — . The nature 

of the paid-up benefit must of course be the same as that of the 
original contract, namely, a deferred assurance, with or without 
return of premiums, as the case may be. 

reversionary bonuses. 
In the case of a whole-life policy with participation in profits 
the paid-up policy might be found by the formula 1 — f^^^ with 
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suitable modifications for joint-life and last-survivor policies. This 

P 

will give a greater or less paid-up policy than the formula 1— p*^ 

according as 



F 



ac+1 



P' 



IS < or > 



x+i 



X+M 



x+n 



or as 



P' P' 

'+^ is < or > '+* 



^xU ^ x^n 

that is to say, according as the ratio of the "participating'' to the 
"non-participating'' premium increases or diminishes with the 
age at entry. 

The following table shows the averages of the published rates 
of premium for assurances with profits, and their ratio to the 
corresponding rates without profits; and it will be seen that, 
on the whole, this ratio tends to diminish as the age at entry 
increases, though there are several irregularities caused by the 
somewhat irregular progression of the average ofiice premiums. 

Table F,^ Average Office Premiums for Whole-life Assurances of 100, 

wUh and without Profits. 



Average Premiuma 



JC 



15 
20 

25 
30 

as 
40 

45 
50 

55 

60 

65 
70 



With Profits 



1721 

1-967 
2183 
2-467 
2-817 
3-268 
3-817 
4-567 
6-621 
7-042 
8-996 
11-321 



Without Profits 



1-460 
1-621 
1-808 
2-046 
2-368 
2-767 
3-379 
4-008 
4-979 
6-217 
8-088 
10-842 




As is explained hereafter (p. 238), the cost of a compound bonus 
of 1 per cent per annum is approximately represented by a differ- 
ence of 1 per cent in the rate of interest used in valuing the initial 
benefit. Accordingly the net annual premium tt'^^jj for an assurance 
with the right to such a bonus is approximately equal to 

A{j5j (at rate t— -01) 
a^jc] (at rate *) 
Using the same basis as before {QP^^^ 3^ per cent) I have con- 
structed by this formula the following table :— 
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Table G. — Net ^'Select " Premivmsfor Assurance of 1 





with 




f 




X 
10 


Oompound Bonus 
0x1 percent 


Without Profits 






•01642 


•01099 






X5 


•01685 


•01216 




ao 


•01864 


•01364 


1-367 




^5 


•02077 


•01551 


1339 




30 


•0-2346 


•01788 


1312 




35 


•02682 


•02093 


r281 




40 


•03108 


•02486 


1^250 




45 


•03652 


•02997 


1-219 




50 


•04359 


•03669 


1188 




n 


•05282 


•04557 


1159 




•06407 


•06743 


1 131 




6s 


•08123 


•07339 


1107 




70 


•10312 


•09498 


1^086 




1^ 


•13274 


•12426 


r068 




•17244 


•16385 


1-052 




85 


•22566 


•21687 


1041 




90 


•29622 


■28722 


1 1031 




95 


•38754 


•37839 


1 1^024 




xoo 


•50374 


•49417 


' 1-019 





I have also constructed (on an O^ 3^ per cent basis) the follow- 
ing table, which gives the premiums for an assurance with right 
to a simple bonus of 1 per cent per annum, and their ratio to the 
corresponding non-profit premiums : — 

Table H. — Net "Agfp-egcUe" Premiums for Assurance of 1. 





With 


, 


f 




Simple Bonus 


Without Profits , 


^x 


X 


of 1 per cent ' 


IT 






^x 


"x 


'^^ 


10 


•01231 


•00893 


1378 


15 


•01400 


•01032 


1357 


20 


•01604 


•01204 


1332 


35 


•01849 


-01416 


1-306 


30 


•02146 


•01677 


1280 


35 


•02503 


•01997 


1-253 


40 


•02945 


•02400 


1-227 


45 


•03503 


•02917 


1-201 


50 


•04225 


•03597 


ri75 


55 


•05174 


•04504 


1149 


So 


•06445 


-05733 


1124 


65 


-08169 


■07416 


1102 


70 


•10541 


•09749 


1081 


ig 


•13836 


•13007 


1-064 


, 18441 


1 -17580 


1049 


85 


•24853 


•23963 


1-037 


90 


-33596 


•32682 


1-028 


95 


•44905 


•43973 


1021 


1 100 

1 


•62214 


•61262 


1016 
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These tables show that both for a simple and a compound bonus 
the ratio — ^^ steadily diminishes as x increases (when the mor- 

tality table is well graduated), and the same thing holds for the 
Office premiums if they are loaded with the same constant and 
percentage in each case. For, on this hypothesis, 

F_»Xl±*)+f-'^'+* whem A- " 

* 

and the form of this expression shows that since -^ diminishes 

with the age but is always >1, 5- will be slightly <— but>l, 

and will diminish in a similar manner though not quite so rapidly. 

Accordingly it appears that if an Office charges premiums based on 

a well-graduated table, and properly loaded, the paid-up policy given 

P' 
by the formula 1 — _f^* will in all cases be less than that given 

P^«+ii 

p 

by the formula 1 — -*±3. If the rates are based on the ff*^ table, 

P«+n 

irregularities will appear at the early ages at entry, owing to 
the irregular mortality shown by that table between ages 20 
and 30 ; but for the greater part of the table the same relation 
holds. As a general rule, therefore, it will be found that the 
proposed method gives smaller results when applied to '* partici- 
pating " than when applied to " non-participating " policies ; which 
was perhaps only to be expected, as it implies that in the former 
case the paid-up policy will share in future profits and therefore 
be increased by the addition of bonuses from time to time. There 
are, however, several objections to allowing a paid-up policy to 
share in the future profits; among which maybe mentioned the facts 
that the assured ceases to contribute towards the *' bonus-loading," 
that the allocation of periodical bonuses to a large number of small 
paid-up policies causes a great deal of labour — possibly out of 
proportion to the benefits of such a course, and that when a 
policyholder cannot continue to pay his premiums it is generally 
to the advantage of his family that the paid-up policy should be 
for as large an amount as possible from the outset. I therefore 
propose that in all cases (unless a request to the contrary be 
made), the paid-up policy should not share in future profits ; and 
that its amount should, for "participating" as well as "non-parti- 

cipating*' policies, be ascertained by the formula 1 — ~±^, with 
the addition, in " participating " cases, of any vested bonus addi- 
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tions ; and I would follow a similar course in all cases where a 
" proportionate " paid-up policy is granted. The only difference 
in the amounts of paid-up policy allowed for " participating " and 
''non-participating'' assurances would therefore be that in the 
former case the amount of any existing bonus would be added. 

In the case of an Office dividing its profits on the compound 
reversionary bonus plan, some modification is required if incon- 
sistencies are to be avoided ; since the proposed paid-up policy is 
without profits, and a compound bonus is virtually a paid-up 
assurance with profits. If they were simply added together and 
the total were not to share in future profits, it will be seen from 
what follows (p. 256) that the policyholder would get a smaller 
surrender value if he surrendered the whole benefit outright, than 
if he first surrendered the bonus for its cash value, and immediately 
thereafter surrendered the policy. To meet this difficulty I pro- 
pose that in such a case the amount of the bonus should be 
increased in the ratio of the surrender value of a '* participating " 
policy to the surrender value of a similar " non-participating " 
policy, and that this increased amount be added to the paid-up 

p 

policy given by the formula l—^^\ The difficulty could be 

also met, iii whole-life cases, by making the paid-up policy 
= n— *±ijx sum assured + existing bonus, and allowing it to 

share in future profits ; but this would not apply to limited pay- 
ment and endowment assurance policies where a "proportionate " 
paid-up policy is guaranteed ; and it seems to me better to adopt 
a rule which can be applied to all classes of assurance. It will be 
seen that this proposed rule assumes that the existing bonuses are 
in each case the equivalent of the difier^nce between the " parti- 
cipating " premiums actually paid and those that would have been 
paid for a "non-participating" policy; and though this will not 
always be scientifically accurate, it is probably sufficiently near 
the truth to form a good practical rule. 



DISCOUNTED BONUS SYSTEM. 



Under this plan the Office anticipates a certain bonus, and 
applies its present value in reduction of the premium. If the 
bonus actually realised should exceed the amount anticipated, the 
excess is applied either in increasing the sum assured, or in 
further reduction of the premium; but if it falls short thereof 
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the policyholder has to make good the deficiency, either by suffer- 
iDg a reduction of the sum assured or paying an increased 
premium. Now an examination of the figures given by Mr. 
G. F. Hardy (/. /. A,, xxxi, 265, 268) shows that though the 
reduction of premium P'— P" increases with the age at entry, it 

does not increase nearly so rapidly as the premium P'. 

p' p^r P' 

From this it follows that -^ - p,,-— * is less than p/'\ and 

•ptr p/ p/r 

therefore -i^^" is greater than p/^ * and 1— p« -^ is greater than 



1 — p; — . That is to say, the paid-up policy on this system is 

larger than that on the ordinary *' participating" plan. 

I examined a set of Office tables of premiums based on the 
U^^^ (select) tables, and consistently loaded, and found that the 

. P" 

ratio p- increased with the age at ^ntry (though there were a 

few irregularities at the younger ages due to the irregular 
mortality above mentioned), but that this increase was very slow. 

P" 
It follows that, according to those tables, 1 — — -*- is generally 

P x+n 

p 
greater than l—:—^^ but that the excess is very small. Accord- 

ing to a set of tables published by a second Office, the former 
expression was very slightly less than the latter ; and a third set 
gave'slight deviations in both directions. The general conclusion 

p 
to be drawn from these facts is that 1 — ^ * is a very close ap- 

P" 

proxiroation to 1— ;p,— -, and this was perhaps to be expected, 

P «+n 

since the " discounted bonus " premiums published by an Office 
are generally very close to its " non-participating '* premiums. 

I therefore suggest that the amount of a paid-up policy allowed 
for an assurance under this plan, might be the same as that 
allowed for a " non -participating " assurance. The reasoning im- 
plies, however, that this paid-up policy is to be granted on the 
*' discounted bonus " plan, and is therefore liable to be increased or 
diminished if the future rate of bonus exceeds or falls short of the 
anticipated rate. In order to avoid the trouble of numerous 
small changes in the amounts assured by such contracts, it would 
probably be better to issue the paid-up policy on the "non- 
participating '' plan, and this raises the question : Upon what terms 



^ 
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can a paid-up policy on the discounted bonus system be conyerted 
into one without profits] The rate of bonus anticipated under 
the system is generally a substantial proportion of the rate 
declared by the Office, t,g, four-fifths, five-sixths, or even more— 
and having regard to the tendency of the rate of interest to fall, 
and the rate of expenditure to rise, it may be said that the 
anticipated rate represents approximately the rate which, on a 
cautious estimate, the Office is likely to maintain in the future. 
If this be correct, it follows that, on converting a paid-up policy on 
this plan into a '' non-participating " assurance, its amount should 
be reduced ; as the former benefit depends upon estimates which 
may not be realised, while the latter is fixed and guaranteed. As 
will be explained hereafter, under the heading of surrender values, 
it seems to me that the Office might, in such a calculation, make 
allowance for one-half to two-thirds of the estimated future bonus. 
Thus, if the estimated rate is 30s., the policyholder might be 
credited with a rate of, say, 20s., leaving a difference of IDs. per 
annum to be deducted from the paid-up policy on its conversion 
into a fixed benefit. This leads to the conclusion that the amount 
of the paid-up policy to be granted on the '^ non-participation " 
plan might be 

As±»i(0|:!!ii%) 



(-fe) 



where the difierence of one-half per cent in the rate of interest 
represents the deduction to be made in respect of the 10s. per 
annum of bonus. Of course the exact difference in the rates of 
interest should depend upon the circumstances of the particular 
Office; the above formula being given merely as an illustration. 
It will be noticed that this method, though arrived at by a 
different process, is in principle the same as that suggested by 
Mr. G. F. Hardy, namely, to reduce the surrender value by 
increasing the rate of interest used in the calculation thereof. 

If, during the currency of the original contract, the profits have 
exceeded the anticipated rate, the sum assured will have been 
increased by bonuses, or the premiums will have been further 
diminished. The amount of such bonuses, or the reversionary 
equivalent of such further reduction of future premiums, should 
be added to the paid-up policy given by the above formula. On 
the other hand, if it should happen that the profits fall short of 
the anticipated rate, and the sum assured has to be reduced, or 
the premiums increased, the paid-up policy would have to be 
diminished to a corresponding extent. 
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MINIMUM PAID-UP POLICIES. 

As it would cause a great deal of trouble to have a large 
number of paid-up policies for trifling amounts placed on the 
books of an Office, I think it is a good rule to fix upon a 
minimum sum below which no paid-up policy will be granted. 
Some Offices fix this limit at JC50, but I am inclined to think 
this is rather too high, and would suggest JC25 or even £20. 
If it were smaller than this, it is very doubtful whether the results 
would repay the extra trouble involved. There would be a 
likelihood of such policies being in some cases overlooked by the 
holders owing to their insignificance, or of the relatives thinking 
the amount too small to be worth the trouble and expense of 
taking out a grant of representation, so that a number of them 
might remain on the books of the Office long after the deaths of 
the assured. 



PAID-UP POLICY COMPARKD WITH PREMIUMS PAID. 

One Office guarantees a paid-up policy without profits, for an 
amount equal to the premiums paid, plus any existing bonus 
additions, provided that the assurance has been in force for at 
least five years, that at least £20 has been paid in premiums, and 
that the age of the assured does not exceed 60 years. No state- 
ment is made regarding its practice in cases where this age limit 
is exceeded. This system was investigated by Dr. T. B. Sprague 
in 1857 (f/. /. ^., vii, 58), and he showed that, according to the 
tables then in use, it gave too liberal values when the age at 
entry exceeded 50 years ; and it will be seen from Table B that 
when the age at entry exceeds 40, it gives larger values for 
whole-life assurances than those now proposed by me, while for 
younger ages it gives less, the difference being in many cases of 
substantial amount. Therefore, although the method has the 
advantage of simplicity, I do not think it can be recommended for 
general adoption. 



SUREENDEE VALUES. 

NON-PARTICIPATING PAID-UP POLICIES. 

It appears to me that the surrender of a policy is virtually the 
purchase by the Office of a thoroughly well-secured absolute 
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reversion free from liability to estate duty or expenses of realisa- 
tion, the amount of the reversion being the amount of the 
paid-up policy that the Office would allow in lieu of the original 
assurance. On this footing the rate of interest used in the calcu- 
lation should be an. investment rate approxinlating to the market 
rate for such transactions, which is probably about 4^%, or 
possibly a little less. My own view is that 4^% is a suitable rate 
to employ ; but as some may consider the values brought ont on 
this basis to be rather too low, I have calculated corresponding 
values on a 4% basis in order to exhibit the effect of using a 
lower rate of interest. (See Tables J — S.) 

For the reasons given above, and because the mortality among life- 
tenants is known to be light (see the paper by Mr. Neil Campbell, 
T. F. A., vol. i. p. 79), I think the Office should assume that 
the assured are still '* select " lives at the date of surrender, and 
that their mortality will not exceed that shown by the 0^*^ table. 
That is to say, I propose that the surrender value should be equal 
to the paid-up policy as found by the above rules, multiplied by the 
appropriate net Single Premium according to the 0^*^ tables with 
4^% interest; and I append tables of A^,] and Af^jsVi on this basis 
which have been calculated by Mr. J. A. Bankin (Appendix I.). 
It will be noticed that this rule gives the same cash value for 
a paid-up non-participating policy as for an equal amount of 
simple bonus, and this appears to me to be correct since the 
two benefits are identical. Some authorities have held the view 
that a higher cash value should be allowed in the latter case, on 
the ground that the policyholder is only drawing out his share 
of the accrued profits and not terminating his connection with 
the Office : but I have never been able to satisfy myself of the 
validity of this plea. 

The following Tables, then, show the Surrender Values (ex- 
cluding bonus) of Whole-life, Limited Payment and Endowment 
Assurance Policies for 1000 each, deduced from the above- 
mentioned Paid-up Policies on the bases of 0^"^ "select" mortality 
and interest at 4^ per cent and 4 per cent per annum ; compared 
with the 0" 3 per cent Net Values of the original assurances, and 
(in the case of Limited-Payment and Endowment Assurance 
Policies) with the 0" 3 per cent net values of the corresponding 
" proportionate " paid-up policies. 
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SURRENDER VALUES OF POLICIES FOR 1000. 

Table J. — Whdt Lift — Whole-Life Premiums. 



Dontlon. 



5 

10 

15 
ao 

30 

40 

50 
6o 
70 
80 

90 



5 

10 

15 

20 

40 
70 



5 
lo 

'5 

20 

30 
40 

SO 



5 

zo 

15 

20 

25 

30 



Age at entry zo. 



Surrender Value 



0«8% 
Reserve. 



35-8 
76-5 
121 '9 
171-6 
283*4 
413-5 
556-5 
6»5-7 
811-3 
^1-2 
939-6 



44. 


4:r 


13-6 


15-8 


34-0 


39 1 


59-4 


68-0 


90-8 


1031 


173-9 


193-5 


287-4 


312*7 


431-5 


459-2 


574-5 


599-7 


709-3 


729-4 


814 


826 1 


885-5 


894-8 



Totol 

PremiuniR 

paid. 



65 
131 
196 
262 
393 
524 
655 
785 
916 
1047 
1178 



Age at entry jo. 



64-9 


32-9 


135 


82-0 


210-8 


139-6 


292 


206-0 


464-6 


360 


632-7 


524-6 


772-2 


675-7 


868-6 


792-8 


927-1 


871-9 



37 


103 


91-3 


207 


153-6 


310 


224-2 


413 


383 1 


620 


547-6 


8-27 


694 7 


1034 


806-6 


1240 


881-0 


1447 



Age at entry 50. 



120-6 


75 3 


81-0 


243-8 


176 5 


187-8 


365-5 


282-9 


298-0 


481-2 


388-5 


405-5 


678-3 


583- 1 


599-5 


814-4 


7341 


746-9 


897-0 


835-6 1 844*3 



207 

414 

620 

827 

1241 

1654 

2068 



Age at entry 70. 



2031 
379-9 
526-6 
642*3 
728-3 
801*4 



137-7 
296-1 
434*6 
551-5 
647*2 
722-2 



142*6 
304*6 
444-2 
561 '0 
656*0 
729*7 



627 
1055 
1582 
2110 
2637 
3164 



Age at entry ao. 



0«8% 
Reserve. 



Surrender Value 



44: 



I 



4/, 



49*2 


21*3 


1030 


530 


161*1 


91*8 


224*0 


138-8 


364-9 


2561 


519-8 


400-9 


670-5 


555*5 


795*7 


696-3 


882-1 


805-5 


934-6 


880*0 



24*4 
60-2 
103-2 
154-4 
278*0 
426-6 
579-8 
716-0 
819-5 
889*3 



Total 

Premiums 

paid. 



80 
160 
240 
320 
480 
640 
800 
960 
1120 
1280 



Age at entry 40. 




Age at entry 60. 



161-0 


105*9 


313-9 


238 


453 3 


364-7 


574-6 


476-7 


754*6 


669 6 


863*8 


794-8 



111-5 
248*4 
377-6 
490-2 
681*2 
803*1 



321 

642 

963 

1283 

1925 

2567 



Age at entry 75. 



221*9 


161*6 


155*8 


406 


318*6 


325*7 


651 1 


469-7 


467*7 


659*1 


574-9 


682*7 


760*8 


665*0 


672-0 



688 
1377 
2066 
2764 
3442 
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TabLB Vi.—WMt lAfe—ld Paytnenit. 
Age at cntiT 30. Age at enbr 30. 



I t 



(»■ 3 : IM) nliu or Boimider Tiloe . O" 3^ 



lie ot Bnmoder FiIik 



P^-np 


*i 




Poller- 








21 


24 


B5 


*2 


49 


SB 


6G 


74 


IM 


SS 


102 




113 


130 






159 


251 


166 


190 


292 


m 


221 


336 


220 


266 



Origlnl 
PaScf. 



Uouls 
FoliCf. 



47 


3* 


37 






69 


77 




148 


106 


118 




200 


14fi 


160 




256 








313 


230 


2S2 




372 


2:5 


301 




433 


322 


302 




49S 


372 


4W, 





ifi ukA of ctnnpletawn. 
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Table \s.—WhoU Life^20 Payments. 



Dura- 
tion. 



t 

8 
10 

18 



i 

8 
10 
12 

.^ 

18 



i 

8 
10 

12 

x8 



Age at entry ao. 



OV 8% net Ttlae of 



Surrender Valne 





1 
Propor- 


Original 


tionate 


Policy. 


Paid-up 


_ . _ 


Policy. 


36 


32 


74 


67 


114 


105 


156 


146 


201 


190 


247 


238 


297 


2g9 


349 


343 


405 


402 



4hX 



21 
44 

70 
97 
128 
161 
197 
237 
280 



Age at entry 40. 



52 
107 
164 
224 
288 
355 
425 
501 
581 



48 


35 


100 


73 


156 


115 


216 


161 


281 


212 


349 


267 


422 


328 


500 


393 


582 


463 



Age at entry 60. 



73 
147 
220 
295 
371 
450 
532 
623 
728 



69 


56 


142 


117 


220 


183 


301 


254 


386 


329 


470 


408 


567 


492 


662 


579 


759 


671 



4% 



24 
51 
80 
HI 
145 
181 
222 
266 
313 



38 
80 
126 
176 
231 
289 
353 
421 
495 



60 
124 
192 
266 
343 
425 
510 
599 
691 



Age at entry 50. 



0> 8% net value of 



Orifflnal 
Policy. 



44 
89 
137 
188 
241 
298 
358 
421 
489 



62 
126 
193 
262 
335 
410 
490 
575 
668 



Propor* 
tlonate 
Paid-up 
Policy. 



Surrender Value 



40 


27 


83 


56 


129 


89 


179 


12.5 


232 


164 


289 


207 


351 


254 


417 


306 


487 


363 







4X 



Age at entry 50. 



58 


45 


121 


U 


188 


147 


259 


206 


334 


269 


414 


337 


498 


410 


586 


488 


677 


570 



30 
63 
100 
139 
183 
229 
281 
336 
396 



48 
101 
158 
220 
286 
357 
433 
513 
598 
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Table M,—FFhole Life— 30 PaymenU. 



Dura- 
tion. 



3 
6 

9 
12 

15 
18 

21 

24 
27 



Ag;e at entry 20. 



0« 3 /: net value of 



I Propor- 
Original tionate 




Age at entry 30. 



Policy. 



Paid-up 
Policy. 



44' 



Age at entry 40. 



59 


49 


122 


100 


188 


165 


257 


233 


330 


307 


407 


388 


487 


476 


573 


569 


666 


668 




ox 8/ net value of 


Surrender Valoe 


! Original 
Policy. 


Propor- 
tionate 
Paid-up 
Policy. 


41% 4% 


1 

1 

48 

, 100 

, 155 

213 

1 276 

, 343 

415 

492 

576 


40 
86 
137 
193 
256 
325 
400 
483 
672 


27 31 
59 66 
96 107 
138 153 
187 205 
242 264 
304 330 
374 , 404 

452 ! 484 

1 

1 1 


1 
Age at entry 50. 




J 



Doim- 
tion. 



I* 

2 

3 

4 

I 



1* 

2 

3 
4 

i 

7 
8 

9 



I* 

2 

3 

4 

I 
I 
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Table N. — Endowment Asswra/nces — 10 Years. 



Age at entry 20. 



OK ZX n«t TAlue of 



QriffliiAl 
PoIioT. 



86 
174 
266 
360 
458 
659 
664 
772 
884 



Propor- 
tionate 
Fkid-up 
Policy. 



77 
159 
245 
336 
432 
534 
641 
754 
874 



Sorrendar Value 



4*% 



68 
142 
221 
308 
402 
504 
614 
733 
861 



Age at entry 40. 



84 
171 
261 
355 
452 
553 
658 
767 
881 



78 


68 


159 


142 


246 


222 


337 


309 


433 


403 


534 


504 


641 


614 


754 


733 


874 


861 



Age at entry 60. 



79 
161 
247 
336 

430 
529 
634 

747 
868 



80 


70 


163 


146 


250 


226 


341 


313 


437 


406 


538 


507 


643 


616 


755 


733 


874 


861 



4% 



71 
147 
229 
317 
412 
513 
623 
740 
865 



71 
148 
230 
318 
412 
514 
623 
740 
865 



73 
151 
233 
321 
416 
516 
624 
740 
865 



Age at entry 30. 



QV S% net value of 



Original 
Policy. 



85 
173 
264 
358 
456 
557 
662 
770 
883 



83 

168 
257 
349 
445 
546 
651 
761 
877 



73 

148 
226 
308 
396 
491 
595 
711 
845 



Propor- 
tionate 
Paid-up 
Policy. 



77 
159 
245 
336 
432 
534 
641 
754 
874 



Surrender Value 



m 



68 
142 
222 
308 
402 
504 
614 
733 
861 



Age at entry 50. 



78 
160 
247 
338 
435 
635 
642 
754 
874 



69 
143 
223 

310 
404 
505 
614 
733 
861 



Age at entry 7a 



83 


73 


168 


151 


256 


233 


348 


320 


443 


412 


543 


611 


647 


618 


757 


735 


874 


861 



71 
147 
229 
317 
412 
613 
623 
740 
866 



72 
148 
231 
319 
413 
516 
623 
740 
865 



76 
156 
239 
328 
421 
520 
627 
741 
865 



• It is not proposed to allow a paid-up policy or surrender value until two yearn* 
premiums are paid, and these values are merely inserted for the sake of completeness. 
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Tablb O. — Endowment Assurances — 20 Years. 



Dura- 
tion. 



2 

4 
6 

8 

10 
Z2 

i8 



8 

10 
12 

i8 



8 

10 
12 

z8 



Age at entry 20. 



0« 8% net valne of 


Barr6nd< 




Propor. 




Orlglnid 
Policy. 


tionate 
Pftld-up 


4*% 




Policy. 


48 


74 


60 


152 


127 


103 


235 


202 


167 


324 


284 


240 


418 


376 


326 


519 


477 


425 


627 


588 


540 


742 


712 


672 


866 


848 


824 



h%t at entry 40. 



72 
149 
231 
317 
410 
509 
616 
732 
859 



63 


50 


131 


106 


207 


171 


290 


246 


381 


331 


481 


429 


592 


543 


714 


673 


849 


825 



Age at entry 60. 



77 
155 
234 
316 
400 
488 
585 
694 
827 



71 


69 


147 


124 


228 


194 


315 


272 


406 


358 


504 


453 


609 


560 


724 


682 


851 


827 



*x 



52 
110 
177 
254 
342 
441 
555 
685 
832 



53 
114 
182 
259 
346 
445 
558 
686 
833 



62 
130 
203 
283 
371 
467 
573 
694 
834 



Age at entry 30. 



QX Z% net vmlue of 



Original 
Policy. 



73 
151 
233 
321 
414 
515 
622 
738 
864 



PropOT' 
tionate 
Paid-up 
Policy. 



61 
129 
204 
286 
378 
478 
590 
713 
848 



Bnnender Value 



H% 



48 
104 
168 
242 
328 
426 
540 
672 
824 



Age at entry 50. 



73 
150 
231 
316 
405 
501 
605 
720 
849 



66 


53 


137 


112 


214 


179 


298 


254 


390 


340 


489 


437 


597 


548 


718 


676 


850 


825 . 



52 
111 
179 
256 
343 
443 
556 
685 
832 



56 
119 * 
189 
267 
354 
452 
563 
689 
833 
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Table P. — Endowment Assurances — 30 Years. 



Don- 

UOD. 


Age at entry 20. 


Age at entry 30. 


0* 8% net valae of 


Bnirender Value 


0» SX net value of 


• 
Surrender Value 


Otisinal 
Policy. 


Propor- 
tionate 
Paid-up 
Policy. 


4hZ 


4% 


Original 
Policy. 


Proper, 
tionate 
Paid-up 
Policy. 


m 


4% 


I 

9 

12 

\i 

2Z 
24 

I 

9 
xa 

'A 

21 

24 
27 


64 
134 
210 
292 
382 
481 
590 
712 
847 


49 
105 
170 
245 
331 
430 
543 
674 
825 


35 
78 
129 
192 
269 
363 
478 
618 
789 


1 

39 

86 
142 
208 ' 
288 
383 
498 
635 
801 


65 
135 
210 
292 
381 
479 
587 
707 
843 


51 
109 
175 
251 
337 
435 
547 
676 
825 


37 

81 
134 
198 
275 
369 
482 
620 
790 


41 
89 
146 
213 
294 
389 
502 
638 
801 


Ag:e at entry 40. 




Age at entry 50. 


68 
140 
217 
300 
388 
483 
586 
702 
836 


54 
116 
185 
262 
350 
447 
558 
683 
827 


40 
88 
144 
211 
289 
382 
492 
626 
792 


44 
96 
156 
225 
306 
401 
511 
643 
803 


78 
158 
241 
325 
411 
500 
593 
696 
822 


61 
128 
203 
285 
374 
472 
578 
696 
832 


47 
102 
164 
235 
316 
408 
514 
639 
795 


51 
109 
175 
249 
332 
425 
531 
655 
806 



Table Q. — Endowment Asswrances — 40 Years, 



i 


Age at entry 20. 




Age at entry 30. 


» 


58 


41 


28 


32 


62 


45 


31 


35 


122 


90 


63 


71 


130 


98 


70 


77 


12 


193 


149 


107 


119 


203 


159 


117 


129 


16 


270 


218 


162 


178 


282 


231 


176 


191 


20 


356 


299 


231 


251 


369 


314 


248 


267 


u 


452 


395 


319 


341 


464 


411 


336 


357 


561 


508 


430 


453 


568 


522 


445 


467 


33 


684 


642 


572 


594 


685 


652 


582 


602 


36 


827 


803 


757 


772 


823 


806 


761 


775 
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Endaumieni Assurances — 40 Years, contiwued. 



Dura- 
tion. 


Age at entry 40. 




0« 8% net value of 


Surrender Value 


0» 8% net value of 


Surrender Talue 


Original 
PoUcy. 


Propor- 
tionate 
Paid-np 
Policy. 


H% 


4% 


Original 
Policy. 


Proper 
tionate 
Paid-up 
Policy. 


m 


4% 


t 

12 
16 
20 


73 
151 
234 
320 
409 
501 
596 
697 
819 


51 
110 
179 
256 
344 
442 
550 
672 
814 


37 
83 
138 
203 
280 
370 
476 
603 
767 


41 
90 
149 
218 
298 
390 
496 
622 
780 








* 



Table R. — Endowment Assurances — 50 Years, 



5 


1 

Age at entry 20. 

i 


Age at entry 50. 


57 


37 


26 


28 


67 


43 


29 


33 


10 


120 


82 


56 


63 


140 


94 


67 


74 


15 


189 


137 


96 


107 


219 


156 


115 


126 


20 


265 


204 


147 


163 


305 


229 


174 


189 


25 


350 


283 


213 


233 


396 


315 


248 


266 


30 


445 


377 


297 


320 


492 


413 


336 


357 


35 


550 


489 


405 


429 


591 


524 


443 


464 ; 


40 


670 


623 


544 


567 


695 


650 


572 


593 1 


45 


812 


787 


731 


748 


816 


798 


742 


758 1 



Tabi^ S. — End^mmeni Assv/iances — 60 Years. 



6 
12 
z8 

24 
30 
36 
42 
48 
54 



Age at entry 20. 






• 






61 


36 


24 


1 
27 ! 






1 
• 




129 


80 


54 


62 






1 


204 


136 


95 


109 








287 


204 


149 


164 






1 


379 


287 


218 


237 








477 


385 


305 


326 








581 


498 


412 


435 








689 


629 


544 


567 






i 


811 


783 


719 


737 






1 
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An examination of these tables shows that the proposed 
surrender values are less than the C 3 per cent net values in all 
whole-life cases ; and that the same holds good for limited pay- 
ment and endowment assurance policies except when the term 
is 10 years and the age at entry is 70. In the case of the limited- 
payment policies the excess of the proposed surrender value over 
the reserve is comparatively small, never exceeding 2^ per cent of 
the latter, and it disappears after six years. In the endowment 
assurances the excess is greater, and lasts throughout the whole 
duration of the policy, but does not exceed 5 per cent of the 
reserve. Of course, in both cases, if the age at entry were more 
than 70 years, the excess would be greater. It will also be 
noticed that in the case of the 50-year endowment assurances, 
where the age at entry is 30 years, tlie proposed surrender value 
is in some cases less than that proposed for a whole-life assurance 
effected at the same age. These are undoubted defects in the 
proposed methods ; but they are inherent in the system of " pro- 
portionate " paid-up policies, and cannot be entirely avoided if that 
system be adopted. Moreover, the errors are of comparatively 
small magnitude and of very rare occurrence (as such assurances 
are seldom effected), and I think, therefore, that any objection to 
the proposed methods on this account, is far more than outweighed 
by the great gain in simplicity which the methods secure. 



PARTICIPATING PAID-UP POLICIES. 

In cases where the paid-up policy carries the right to future 
profits (for example, a limited-payment policy with profits on 
which all the premiums have been paid) a higher value should 
be given, as the reversion (being an increasing one) is more 
valuable ; and in order to allow for this it is necessary to assume 
a future rate of bonus. Obviously this should be less than 
the rate which the Office expects to maintain, as the policy- 
holder, by surrendering, is exchanging a contingent benefit which 
may never be realised, for a definite and certain sum of cash. 
There must necessarily be considerable difference of opinion 
regarding the rate to be assumed for this purpose ; but probably 
most authorities will agree that it should not be much less than 
one-half nor much more than three-quarters of the rate which the 
Office is likely to maintain. The exact proportion to be allowed 
must be largely a matter of opinion, influenced by considerations 
such as the strength and progress of the Office. Most Offices 
make an allowance of a somewhat similar nature to this, by 
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granting interim bonuses on policies which become claims between 
two valuation years ; the interim bonus being generally from two- 
thirds to three-fourths of the bonus which the Office expects to 
declare at its next valuation. In the case of a surrender of the 
bonuses for the whole future lifetime of a policyholder, it seems 
to me that a smaller proportion of the estimated bonuses should 
be allowed than is granted in the case of interim bonus — say, 
from one-half to two-thirds. Thus, if an Office is likely to 
maintain a rate of bonus varying between 30s. and 40s., I think 
it might value its participating paid-up policies for surrender by 
treating them as assurances increasing at the fate of, say, 1 per cent 
per annum ; and if the bonus is likely to range between 25s. and 
30s., or 20s. and 25s., the rates of increase in the assurance might 
be taken as, say, \ per cent and \ per cent respectively. Having 
assumed a rate of future bonus, the formulas for valuing such 
policies as increasing assurances can be readily deduced ; but they 
involve a good deal of work, being rather lengthy and complex. 
For the sake of simplicity I propose to substitute for the increas- 
ing assurance a uniform assurance valued at a lower rate of 
interest, the difference in the rate of interest being about the 
same as the rate of future bonus assumed. If the bonus be com- 
pounded annually this gives a very close approximation ; and an 
exact value can be obtained by making a slightly larger difference 
in the rate of interest Thus, if the assumed rate of bonus be 
h per unit per annum from the outset, the value of the increasing 

assurance ist?(l+6)g'i+t;2^1-|-6)^j2+«''*(l+J)'j»+. . . where jxi y« ?«» 
. . . are the probabilities of the assurance becoming payable in 

the Ist, 2nd, 3rd . . . years respectively. Putting K^+^)=T4:j 

this expression becomes y^+ zi ^^^a + zi i!fv8 +- • • which is the 

value of a uniform assurance when the rate of interest isj. 

Now l+y=-(i+y)=T^' therefore y=lZ_, and as 6 will 

always be small, seldom if ever exceeding '02, we have veiy 
approximately y = i — 6. 

Accordingly the value of such an increasing assurance, at rate 
of interest t, is very nearly equal to the value of a uniform assur- 
ance at rate of interest t— i, and is exactly equal to the value 

of a uniform assurance at rate of interest rrTt* Ii^ practice, 

bonuses are frequently "simple"; and even when "compound," 
the compounding does not take place annually, but as a rule only 
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ones every five years, and the interim bonus is usually at a lower 
rate, BO that the above approximation would tend to place a 
slightly higher valtte on a participating policy than would be 
given by a more exact calculation. The difference, however, is 
small, as is shown by the following table ; and as a substantial 
margin should be allowed in fixing the assumed rate of future 
bonus, I think it may safely be disregarded. 

Tablb T. — Valvet of Uniform oTui Increagifig WMe-Ufe 

jissuranas of 1. 



le by O"*! T>b1« >t 4^ Intinit of 



1. ,,1 AMUrtBcewiUi 



AnnruiMwlt 



It will be noticed that the difference between the values of an 
asBDrance with "compound" and with "simple" bonus is greatest 
at the youngest age, but that even then it is less than 5 per cent 
of the latter value ; and that it steadily decreases throughout life 
until after age 75 it becomes almost negligible in comparison with 
the value of the aesurance. 

Although the above table only gives figures for whole-life 
asHuranceB, the same principle holds good for endowment assur- 
ances; and in the latter case the values of "simple "and "com- 
pound " bonuses will be even closer to each other, as the term of 
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the assurance is shorter. On these grounds, therefore, I propose 
that the cash value of a " participating " paid-up policy should be 
equal to the amount of the policy multiplied by the " select " value 
of A according to the 0^^ table at some such rate of interest as 
follows : — 

If bonus likely to range between 20s. and 258., say 4 per cent 
If bonus likely to range between 25s. and 30s., say 3f per cent 
If bonus likely to range between 308. and 408., say 3j^ per cent. 

These figures are given more for the sake of illustrating the 
method than as indicating the exact rates that should be adopted 
in practice, and there are circumstances which might render 
their modification desirable. For example, a compound bonus 
might (other things being equal) be valued at a slightly lower 
rate of interest than a simple bonus, in order to make some 
allowance for the greater intrinsic value of the former. 



CASH VALUES OF COMPOUND BONUS. 

Seeing that a compound bonus and a participating paid-fip 
policy of the same Office, and for the same amount, secure identical 
benefits, I think they should have the same cash values \ and I 
therefore propose that the above rules be applied also to find the 
cash values of bonuses in Offices dividing their profits on the com- 
pound reversionary bonus plan. 



DOUBLE ENDOWMENTS. 

The surrender values of these may be got from the " propor- 
tionate " paid-up double endowments by a precisely similar method, 
namely, by multiplying them by the 0^**^ 4J per cent (or 4 per 
cent) value of A^^j.^ii+A^^^.^j. It will be found, however, when the 

date of maturity is approaching, that this gives a cash value in 
excess of the sum that would be payable if the paid-up double 
endowment were to become a claim by death. Accordingly, if the 
rule were to be applied without modification in such cases, any 
holder of a double-endowment policy who fell into bad health 
might be able, by surrendering, to obtain a larger sum than his 
representatives would receive at his death ; and there would be a 
tendency for this option to be exercised. The Office would thus 
lose part of the profit expected on the transactions of this kind 
which turn out in its favour ; and as this profit is discounted in 
the calculation of the premium, it might find that this class of 
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business resulted in a loss. It would therefore be a wise pre- 
caution (in the absence of evidenee of health) to limit the amount 
of cash surrender value to the amount of the assurance portion of 
the benefit^ and to apply the balance, if any, of the value given by 
the rule, in the purchase of a paid-up endowment. The amount 
of this endowment should be calculated on the same basis as the 
surrender value, namely, (^^ i\ per cent — not by the use of an 
Office single premium. Although at first sight it may appear that 
this is equivalent to granting the endowment at less than cost price, 
it is easily seen that this view is erroneous ; the fact being that a 
sufficient part of the paid-up double endowment is surrendered on 
an O^^ 4^ per cent basis to yield the maximum cash value, and 
the balance is allowed to remain as a paid-up endowment for a 
still further reduced amount. For, suppose that the proportionate 
paid-up policy secures S at death, or 2S on survivance to age 
a;+^, X being the present age, then its cash value by the rule 
would be S(A^^j.- + Aj^j.^,) \ and suppose that this value is greater 
than S, say S+£. Now, if the endowment assurance portion 
of the benefit be surrendered for its cash value SxAj^^.-,, there 

remains a pure endowment of S whose cash value is S x \^y\\^ ^^^ 
a part of this pure endowment may also be surrendered so as to 
bring the total cash value up to S (but not more, unless proof 
of health be furnished). Therefore the part to be surrendered 
must have a cash value of S— Sx A^ ,.-, and by simple proportion 

its amount must be ^ — -^^li*!. This leaves us (having paid S 

S— SxA- -, 
in cash) with a pure endowment of S— - — -r--Y---i or 

^ ^^^'"^. — 7^-=^^^ which is equal to -r — t> since by hypothesis 

the first term of the numerator is equal to S+R. That is to say, 
the balance, B, of the surrender value, after paying over S in 
cash, must be cast into reversion by the net 0^"^ 4| per cent 
"select" single premium. 

If, however, the policyholder is able to prove to the satisfaction 
of the Office that the assured is still in good health, there is no 
objection to paying over the full surrender value in cash when it 
exceeds the sum that will become payable in the event of death ; 
but it would be well in such a case to require a certificate of health 
by a competent medical man, his fee, of course, being paid by the 
policyholder. 



1 
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BENEFITS CONTINGENT UPON SURVIVANCE. 

Similar consideratioDs apply to all classes of benefit where the 
sum payable in the event of survivance exceeds the sum payahle 
in the event of death ; and we may therefore lay down the general 
principle that unless proof of health be furnished, the cash 
surrender value should never exceed the latter amount. Apply- 
ing this principle to endowments, and to deferred assurances and 
annuities during the period of deferment, we see that when the 
premiums are returnable in the event of death, the surrender value 
of these benefits should not exceed the total premiums paid ; and 
therefore the rule adopted by some Offices, of allowing a cash value 
equal to all the premiums paid after the first year, with interest 
thereon, will give too large values when the duration of the policy 
has been long — unless proof of health be insisted upon in such 
cases. When the premiums on such benefits are not returnable in 
the event of death, no cash surrender value should be allowed unless 
proof of health be furnished ; but instead thereof, a paid-up pohcy 
should be offered. The well-known necessity of requiring proof 
of health before purchasing a life-interest, or paying a surrender 
value for a life-annuity, is merely a particular case of this general 
principle, since the benefit disappears in the event of death, and 
therefore the cash value should be zero unless proof of health be 
furnished. Even when such proof is forthcoming, it is perhaps 
doubtful whether the Office should treat the life as "select" for 
the purpose of surrender value. If it be accepted as a general 
principle that policyholders who have any option allowed them 
will, on the average, exercise it in a manner advantageous to them- 
selves and adverse to the Office, it follows that a withdrawing 
holder of a "non-returnable" endowment or deferred annuity 
should not receive the "select" value of his benefit, even if he 
submits to the most searching medical examination. I propose 
that the O^**^ 4 J per cent " ultimate " value of the paid-up benefit 
should be allowed in such a case — this procedure being analogous 
to that hereafter suggested for adoption in the case of life- 
annuities. 

ENDOWMENTS, AND DEFERRED ASSURANCES AND ANNUITIES, 

WITH "RETURNABLE" PREMIUMS. 

It appears to me that the best course to follow in dealing with 
endowments, and with deferred assurances and annuities during 
the period of deferment, on which the premiums are returnable, 
is to adopt some simple arbitrary rule for arriving at the surrender 
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value. As there is no mortality risk under such policies, and the 
initial commission thereon is usually small, it is clear that a con- 
siderable proportion of the premiums can safely be refunded on 
surrender. On the other hand, it appears only fair that such 
policies should contribute something to the general expenses of 
obtaining new business, and therefore that in their early years 
the surrender value should be less than the total premiums paid. 
In order to secure this, and to follow as closely as possible the 
principles proposed in the case of whole-life assurances, I propose 
to leave the first year's premium out of account and to return the 
remaining premiums on surrender with a small addition for 
interest ; but to limit the surrender value to the total premiums 
paid. On these principles I have adjusted the following arbitrary 
scales : — 



Table U. — Surrender Valuei of Endowments ; and of Deferred Assur- 
ances and Annuities before the period of deferment has eacpired — 
pre/rnxums '^returnable," 



Yearly PremiTuns. 


1 Half-yearly Premiums. 


Quarterly Preniiimifi. 


1 

1 Number 
paid. 


1 

Number | 
returnable on 


Number 
paid. 


1 
1 
Number | 
returnable on 


Number 
paid. 

5 


Number 
returnable on 


surrender. 


surrender. 


surrender. 








— - — 
12 






3 


12 


6 

7 


23 
3-4 


2 


12 


4 


23 


8 


4-5 










9 


56 






5 


3.4 


10 
11 


6.7 
7-8 


3 


23 


6 


4.5 

• 
• 
• 


12 


8-9 

• 
■ 
■ 


10 and 


all 


20 


• 
■ 
■ 

199 


41 


• 

40.8 


apwards 




21 and 


all 


42 


41-9 






upwards 




43 and 
upwards 


all 



These scales are so constructed as to return a rather smaller 
proportion of the premiums paid in half-yearly than in yearly 
cases, and a still smaller proportion if the premiums be payable 
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quarterly, in order to allow for the additional expense caused by 
the more frequent collection of premiums, and the loss of interest 
caused by part of the premiums being deferred for a portion of a 
year. This may, however, be considered by some to be an 
unnecessary refinement ; and the following rule, which is somewhat 
simpler, is therefore suggested as an alternative : — 

If the duration be less than 1 1 years, allow all the premiums 
paid after the first year, increased by 10 per cent. 

If the duration be 11 years or more, allow all the premiums 
paid. 

CHILDREN'S DEFERRED ASSURANCES ON, OR AFTER, THE EXPIRY 

OF THE PERIOD OF DEFERMENT. 

As stated above, these benefits are equivalent to an endowment 
combined with a deferred assurance ; and some Offices allow the 
option, at the commencement of the assurance, of withdrawing in 
cash the full amount of the endowment that could have been 
secured according to their published rates, by the premium that 
has actually been paid. It seems to me that this gives the holder 
of such a policy an unfair advantage over the holder of an endow- 
ment ; and it is obvious that no one would effect an endowment 
with such an Office if he were aware that for the same premium 
he could secure an endowment for the same amount, plus the 
option to continue the policy, after maturity, as an ordinary 
assurance at a low rate of premium and without medical examina- 
tion. I therefore think that on surrender at this stage of the 
contract, some deduction (say 5 per cent) should be made from 
the amount of the endowment in question. After the expiry of 
some years the 0^^ i\ per cent " select " value of the paid-up 
policy as found by the proposed method, will give a lai^r 
surrender value ; and when this happens, the larger value should 
be allowed on surrender. 

LIFE ANNUITIES. 

The mortality among annuitants is on the whole lighter thaD 
that among assured lives, and this fact seems to show that the 
medical selection by an Office is less effective than the self- 
selection exercised by persons who buy annuities. Accordingly, 
when an annuitant proposes to surrender his annuity, and tenders 
medical evidence that he is in good health, this does not necessarily 
prove that he is as good a life as a "select" annuitant. The most 
stringent medical examination may be said to do no more than 
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prove that he is as good as a " select " assured life ; and the Office 
might treat the matter on this footing, and calculate the surrender 
value in the same manner as the price of a life-interest, using the 
Office premium for a whole-life assurance. It is, however, simpler 
to value the annuity on a net basis ; and I propose to allow the net 
value by the 0^*"*^ or O^"-^ Table, as the case may be, using the 
*' ultimate ^ values at 4| per cent interest. 

Of course an Office is not obliged to pay any surrender value for 
an annuity, and may refuse to allow the contract to be broken. 

SINGLB-PRSMIUM POLICIBS. 

The net 0^"^ 4 J per cent " select " value would be too small during 
the early years of a policy effected by a single premium, inasmuch 
as that premium contains a commuted loading to cover expenses 
during the whole term of the policy, and it is clear that some of 
this should be refunded unless it has all been absorbed. Further, 
if the policy be " with profits," the premium will contain a bonus 
loading; and some portion of this ought to be returned if the policy 
be surrendered before any bonuses have been added to it. I have 
not been able to arrive at a more satisfactory way of dealing with 
these cases than the rule of allowing an arbitrary percentage of the 
single premium; say 85 per cent if the policy be '^ non-partici- 
pating," and 90 per cent if it be " participating." One objection 
to this course is that it perhaps tends to press with undue weight 
upon endowment assurances, especially where the term of the 
assurance is short. It may be said that the Office runs practically 
the same mortality risk whether the policy be a whole-life or an 
endowment assurance, and that it should in consequence deduct 
from the single premium the same amount in both cases (instead 
of a larger amount in the latter) and hand over the balance to the 
policyholder. If the surrender value in a whole-life case without 
profits be, as suggested above, 85 per cent of the single premium, 
the Office retains 15 per cent thereof for its trouble and risk ; and 
it might therefore be argued that in any other case the surrender 
value should be equal to the single premium actually paid less 15 
per cent of the "whole-life without profits" premium for the same 
age at entry. A rule of this kind would be simple, and of easy 
application in practice ; but it would not allow for the fact that the 
expenses of the Office depend largely on the amount of premium. 
Thus if the commission in such cases be a percentage of the 
premium, it is clear that the Office is put to greater expense in 
respect of an endowment assurance than a whole-life policy, and 
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that it should accordingly retain a larger amount out of the pre- 
mium in the former case. Of course, after the lapse of a number of 
years the net 0^'^ 4| per cent ^^ select " value (allowing, in the 
case of participating policies, for the right to future profits) will 
give a larger surrender value than the arbitrary percentage of the 
single premium ; and when this happens, the larger value should 
be allowed on surrender. 



GUARANTEED MINIMUM SURRENDER VALUES. 

In view of the common practice of guaranteeing on surrender a 
return of not less than a fixed arbitrary percentage of the 
premiums paid, I examined the prospectuses and Board of Trade 
Returns of the 59 Offices mentioned above, in order to ascertain 
their practice on this point. This is so diverse that it cannot be 
fully represented within the limits of a short table, but the 
following statement shows the general features : — 



NOM-PARTICIPATINQ POLICIBB. 


Pabticipatiko Poucm. 


No. Of 
OiBces. 


Giuuranteed Snrrender Value. 


No. of 
Offloei. 


Ouaianteed Bozrender Vahie. 


SO 

6 

11 

10 
8 


None guaranteed. 
26 per cent of prems. paid. 
80 to 85 per eent do. 
a0to85peroent^ Excluding 
40 per cent )^^\'!^^, 


28 

7 

4 

1 
8 

2 

1 

5 
8 


^ Plm 
80 to 85 per. oent of prems. 1 theosflh 

Do. excluding let year's I tbIqc 

prem. j of any 

40percent do. J ^SS 

80 to 85 per oent of prems. 

paid. , 

40 per oent do. 

50 per cent da 

40 per oent do. \ tosl^jg 

SOp«<»nt do /y.S-'i^ 


59 






59 





There are many minor variations, such as a limitation of the 
guarantee to cases where the age at entry does not exceed 55 
or 60 years; the allowance of a larger percentage in the case 
of endowment assurances ; and in one case the exclusion of the 
premiums for the first two years. The general result is that 
about half the Offices guarantee a minimum surrender value of 
(on the average) about one-third of the premiums paid under a 
non-participating policy, and rather more in the case of a 
policy with profits ; and that the remaining half make no such 
guarantee. A study of my tables of paid-up policies and 
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BUirender values shows that one-third of the premiums paid 
may exceed, not only the reserve value, but even the amount 
of the full theoretical paid-up policy, when the age at entry 
is advanced ; and this occurs to a greater extent in joint-life 
cases, as the risk thereunder is from the outset greater 
than that under a single-life policy. Accordingly every 
Office which gives such a guarantee without qualification, is 
liable to suffer a considerable loss whenever an entrant of 
advanced age surrenders his policy. In one case which came 
under my notice, a gentleman aged over 70 effected a large 
assurance, and surrendered it a few years later, when the Office 
found that the guaranteed cash value exceeded the amount they 
could have afforded to give as a paid-up policy. This shows 
that those Offices which limit their guaranteed surrender value 
to cases where the age at entry does not exceed say 55 or 60, 
have good reason for so doing. Of course, every limitation 
or qualification of a general rule causes more trouble and 
increases the chance of errors occurring ; but I do not think that 
this consideration is sufficient to warrant an Office in giving an 
unqualified guaranteed surrender value of one-third of the 
premiums paid. Further, I doubt whether such a guarantee, 
even with suitable limitations, is of such advantage to an Office 
as to outweigh the serious drawbacks attendant upon it. 

The circumstances are very different from those attending a 
guaranteed *' proportionate" paid-up policy, as that is a benefit 
which can be appreciated by the man in the street, and is likely 
to help to popularise the Offices which grant it, and thus add to 
their prosperity by assisting them to obtain a satisfactory flow 
of new business. But the prospect of getting back one-third of 
the premiums on surrender can hardly be said to be attractive, 
as it involves the '* loss " of the remaining two-thirds ; and there- 
fore I do not approve of guaranteeing a fixed arbitrary per- 
centage of the premiums paid. It seems to me better to adopt 
some simple but more scientific method, such as that proposed 
above, so adjusted as to give reasonably accurate results at all 
ages from the youngest to the oldest, and thus to have one 
uniform rule for calculating the sun*ender value of each class 
of assurance. The arbitrary method involves the necessity of 
having other rules for cases where the arbitrary value would 
be too small; and this again means in many, if not most cases, 
that two or more separate calculations have to be made by the 
different rules in order to ascertain which gives the largest value. 
Any one who has had much practical experience of the calculation 
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of surrender values in a large Office will admit that it takes a 
great deal of time and trouble, and that simplification of the 
existing methods is very desirable, provided it can be effected 
without undue loss of accuracy. 

It is usual not to allow any surrender value or paid-up policy 
until after a certain minimum number of premiums have been paid ; 
and the following table exhibits in a general way the practice of 
the above-mentioned 59 Offices in this respect : — 



No. of 
Offices. 



4 

7 

13 

34 

1 



59 



Surrender Value or Paid-up Policy 
allowed after payment of { 



Not stated. 

1 year*s premium. 

2 years' premiums. 

3 »} )> 

6 »> »» 

(or after one-fifth of the 

total premiums have been 

paid). 



No. of 
Offices. 



6 

8 

20 

22 

3 



59 



" Proportionate " Paid-up Policy 
allowed after payment of 



Not stated. 

1 year's premium (4 
outset). 

2 years^ premiums. 
3 
5 






11 



There are many minor variations which it would take too long 
to describe in detail. For example, several Offices allow a sur- 
render value one year sooner in the case of limited payments or 
endowment assurances than in whole-life assurances. Othen 
draw a similar distinction between "participating" and '* non- 
participating " policies ; and one Office makes a difference of two 
years, granting a surrender value after payment of one year's 
premium under a ^' participating " policy, but not until three years' 
premiums have been paid in the case of a "non-participating" 
policy. The second portion of the table, relating as it does to the 
grant of a "proportionate" paid-up policy, applies only to limited- 
payment and endowment assurance policies, and therefore reflects 
the above-mentioned distinction. It is clear from these figures 
that the majority of Offices consider the limit should be fixed at 
two or three ^years, and that there is a decided preponderance in 
favour of the latter limit for whole-life cases ; but that in respect 
of limited payments and endowment assurances opinion is fairly 
evenly divided between the two. One or two Offices make a point 
of allovring a paid-up policy and surrender value even if only one 
premium has been paid, and this presumably includes half-yearly 
and quarterly premiums ; but probably most of us will agree that 
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this is too liberal. My own opinion is that a limit of two years is 
justifiable for limited-payment and endowment assurance policies, 
as the premiums thereon usually leave a large margin for expenses 
after meeting the mortality risk of the first year or two. In 
whole-life cases the margin available for expenses is very much 
less, and this constitutes a good reason for treating them in a 
different manner; but I do not think that this should take the 
form of having different limits for the two classes. It seems to 
me preferable to have the one rule for all classes, namely, to grant 
a surrender value after two years' premiums have been paid ; and 
to allow for the difference by giving a smaller proportion of the 
reserve in whole-life cases. This is achieved, according to the 
methods now proposed, by omitting the first year's premium in those 
cases, while in the case of limited-payment and endowment assurance 
policies all the premiums are taken into account in the calculation 
of the surrender value or paid-up policy. Whichever limit may be 
fixed upon, whether two or three years, it %vill occasionally happen 
that a surrender value should be allowed at an earlier date — 
especially in half-yearly or quarterly cases. This will occur when- 
ever the surrender value that will be allowed at the end of the two 
years (or three, as the case may be) exceeds the amount of one 
premium. For example, suppose the Office guarantees, after three 
years, a surrender value equal to one-third of all the premiums 
paid, and assume that the premiums are payable quarterly, each 
instalment being P. At the end of three years, 1 2 premiums will 
have been paid, and the guaranteed surrender value will be 4P. 
Now, if the policyholder has only paid 9 premiums, he could come 
to the Office, tender payment of three more premiums at once, and 
then demand the surrender value. That is to say, the Office should 
in such a case allow a surrender value equal to the amount of one 
premium, after the policy has been only 2^ years in force. 
Similarly, after 2^ years the value should, on the same supposi- 
tion, be equal to two premiums, and after 2| years it should be 
equal to three premiums. 

INTERIM BONUS. 

It is a question of some importance whether any allowance in 
respect of interim bonus should be made in the case of paid-up 
policies and surrender values. Further, as a bonus cannot be 
surrendered until it has vested, it becomes necessary to consider 
what conditions, if any, should attach to its vesting. Excluding 
two Offices whose constitutions provide for a tontine bonus, the 
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following table shows in a general way the practice of the aboTe 
mentioned Offices on these points : — 



No. of 
Offloec 

3 

1 

11 

17 
11 

8 
6 


Interim Bonus allowed 


No. of 
Offloee. 


Bon ua Tests 


Nil. 

If premiums aooumulated at 4 per oent 

exceed the sum assured. 
Either about one-half of last bonus or of 

indefinite amount. 
About two-thirds of last bonus. 
About three-fourths of last bonus. 
Nearly equal to last bonus. 
Make an annual declaration of bonus. 


18 
6 

12 
3 

5 
12 

1 


Immediately. 
After 1 year. 

>f •» »» 

„ 5 „ ' 
„ 7 „ ■ 


57 


1 


57 




1 



This shows that interim bonus in one shape or another is allowed 
by the great majority of Offices ; and there seems to be a decided 
tendency to allow the periodical bonuses to vest immediately they 
are declared. The object of any restriction in the latter respect^ 
is to secure a modified tontine arrangement for the benefit of 
policies which do not become early claims ; and also to facilitate 
the start and early progress of a new Office by keeping down the 
amount of its claims during the early years of its existence. So 
long as the bonus distribution rules of the Office are applied 
impartially, and the assured clearly understand the nature of the 
contracts, I do not see any objection in principle to this ; bat it is 
undoubtedly the fact that in many cases the smallness of an interim, 
or the forfeiture of a non-vested bonus, causes keen disappoint- 
ment to claimants, and this must tend to prejudice the Office. To 
my mind the ideal system would be one which avoids as far as 
possible any violent fluctuations in the rates of bonus added from 
time to time throughout the duration of a policy ; and the system 
of quinquennial valuations has this great advantage that it helps 
largely to avoid the fluctuations which would otherwise be tbxA 
more frequently experienced by all Offices except perhaps those of 
the largest size. By allowing bonuses to vest immediately the/ 
are declared, and giving from the outset an interim bonus approxi- 
mating to the rate which the Office is likely to maintain, still 
greater uniformity would be obtained in the rate of increase of odj 
participating policy ; and I am inclined to think that this is 
desirable, and that the same interim bonus should be allowed on 
surrender or the grant of a paid-up policy. The result of this 
would be (1) a much greater uniformity in the rate of increase of 
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the sum assured, paid-up policy, and surrender value, which under 
the ordinary methods are all apt to increase slowly during a 
valuation period, with a hound upward immediately on the 
declaration of the next honus; and (2) that each holder of a 
participating policy would receive a bonus for each premium paid, 
whether the policy became a claim, or were made paid-up, or 
surrendered. The drawbacks to this procedure are of course (1) the 
cost, as it would tend, by distributing the profits more uniformly 
among the participating policyholders, to reduce the rates of bonus 
declared at the periodical valuations ; and (2) the fact that it would 
necessitate the allowance of a surrender value (equal to the cash 
value of the interim bonus) after only one premium had been paid. 
This last consideration perhaps indicates that if an Office adopts 
the rule of not allowing any surrender value until after, say, two 
years, its bonuses should not vest, and interim bonus should not 
be added, until after the lapse of that time. 

"RATKD-UP" LIVES. 

When a life has, on account of some defect in personal or family 
history, been accepted at a rate of premium higher than the 
normal, the usual method of fixing that rate is to add an arbitrary 
number of years to the age and to charge the premium applicable 
to the age thus increased. The Office thus makes the assumption 
that, at the commencement of the assurance, the life is equivalent 
to that of a healthy person of the " rated-up " age ; and though 
this is only an assumption, it is a very convenient one, and has 
been found to work well in practice. A number of Companies 
virtually make the further assumption that this equivalence will 
continue throughout the existence of the contract, for they make 
the same reserve for such policies as they do for policies on first- 
class lives of the " ratedup " age ; and it appears to me that the 
proper course in such circumstances is to calculate the surrender 
value and paid-up policy on the same footing. On the other 
hand, many Companies, when making their periodical valuations, 
omit the extra premium from their calculations, and thus reserve 
the same amount in respect of a " rated-up " policy as in the case 
of a similar policy on a life accepted at ordinary rates ; and in 
these circumstances it seems proper to allow simply the normal 
surrender value and paid-up policy. It would be outside the 
scope of this paper to discuss the respective advantages of these 
two methods, and I therefore confine myself to pointing out the 
fact that the former method gives the larger reserves, if other 
things be equal and the valuation tables be well graduated* 
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COMMUTATION OF PREMIUMS: NORMAL AND "RATKD-UP" LIYBS. 

When a policyholder desires to commate future premiums 
wholly or in part, either by a cash payment or by surrender of 
bonus, it should be assumed that he is in good health, since the 
transaction is virtually the purchase of an annuity. The rate of 
interest should be not greater than the Office is likely to realise on 
its funds, and Z\ per cent seems suitable under present conditions, 
being the rate at which premiums are calculated by a number of 
the best authorities. When a " rated-up " life effects a policy by 
a single payment or by limited payments, he virtually commutes 
the premiums at the outset ; and as the premium is calculated at 
the '^ rated-up" age, the commutation involved therein is also 
on that basis. I think that the same principle should be followed 
if the commutation take place, not at the date of entry, but 
subsequent thereto, as otherwise inconsistencies would result and 
a '^ rated-up " policyholder commuting his premiums shortly after 
entry would be unduly penalised as compared with one who did 
so at the outset. 

CHANGES OF CLASS : ** RATED-UP " LIVES. 

Similar considerations apply when a policyholder desires to 
change the class of his assurance ; and I therefore think it a good 
plan in all cases of " under average '' lives to take the " rated-up ^ 
age as the basis of all the calculations relating to the policy, 
whether these relate to the paid-up policy ; surrender value ; cash 
value of bonus ; commutation of premiums by cash or surrender 
of bonus ; division of profits on the " contribution " plan ; change 
of class ; or reserve. 

NON-FORFEFTURE. 

I have no sympathy with the view that a surrender value 
partakes of the nature of an ex gratid payment by the Office. It 
seems to me that the statements in the prospectuses and policies 
of most Offices form a binding contract that a surrender value will 
be allowed on certain conditions, and that when a value has been 
quoted correctly according to the Office's ordinary rules, the 
Office has no moral right to forfeit this value on the ground 
merely that the policyholder fails to apply for it within a definite 
time. Unless the value be applied to keep the policy in force, I 
consider that it should be held at the disposal of the policyholder, 
and should be paid over on application and proof of title, however 
long that may be delayed. 
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There are three well-known ways of applying the value to keep 
the policy in force : — 

(1) By advancing unpaid premiums and keeping the policy 

in force for the full amount, subject to a debt which can 
be repaid at any time during the currency of the policy. 
This has the disadvantage of gradually decreasing the 
net surrender value ; and in most cases, if the debt be 
not repaid, it sooner or later exhausts the whole value, 
and the policy perforce becomes void. 

(2) By providing a paid-up temporary assurance for the full 

amount. This is objectionable, as it deprives the assured 
of the right to pay up arrears and have the policy rein- 
stated on its original footing, irrespective of the state of 
his health. 

(3) By providing a paid-up assurance of the same class as 

the original policy but for a reduced amount. This 
presses very hardly upon those who accidentally omit to 
pay a premium, and who desire to pay the arrears, but 
are not in good enough health to justify the Office in 
accepting payment. 

From a short investigation into some hundreds of cases of 
unpaid premiums, I am satisfied that the majority of these arose 
through inadvertence or negligence, and not from any intention 
of dropping the policies ; and that au arrangement whereby the 
assurance is kept in force for a limited time, say one year, 
is sufficient to protect the interests of almost every policyholder. 
At the end of that time, if the policyholder disregards all notices 
issued by the Office on the subject, I think that on the whole the 
best course is to employ the net surrender value in providing a 
paid-up assurance of reduced amount. This not only leaves the 
surrender value intact, but causes it to become gradually larger 
as the age increases ; and a portion of the assurance is also pre- 
served. Whatever course be adopted, notice should be sent to all 
persons who appear to be interested in the policy, stating the position 
of matters in plain language, so as to remove as far as possible 
all risk of misunderstanding. 

LOANS. 

It is usual to grant loans to the extent of 95 per cent of the 
surrender value, and this is a convenient rule in practice, though 
a smaller margin would generally suffice. The loan should be of 
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such an amount that the total loan with interest to the next 
renewal date will be not greater than the surrender value at that 
date ; and as the rate of interest is often less than 5 per cent, and 
the next renewal date frequently falls less than a year from the 
date of granting the loan, it is clear that a margin of 5 per cent is 
in such circumstances more than sufficient. If the policyholder has, 
however, the right to extend the days of grace for payment of 
the premium and interest on the loan, by paying a small fee, the 
margin should be larger, so as to allow for the longer period 
during which interest will accrue, and for any decrease in the 
surrender value that may be caused by the additional mortality 
risk run by the Office during that period. 

If a policyholder has only borrowed a portion of the available 
value, there will be a balance, or net surrender value, to which he 
is entitled on surrender of the policy. Sometimes the policy- 
holder prefers to take a paid-up policy free of loan instead of the net 
surrender value, and the following is the obvious method of calcu- 
lating this. Find the gross paid-up policy ; that is, the amount that 
would be allowed if there were no loan : then find what proportion 
of this must be surrendered in order to produce sufficient cash to 
repay the loan with interest ; and the remainder is the net paid-up 
policy that can be granted free of loan. This leads to the equation 

net paid-up policy net surrender value j ^i j 

— ^ ^.y~ — i- = . , and as the gross surrender 

gross do. gross do. 

value is got from the gross paid-up policy by multiplying the latter 
by A, the (^^ 4 J per cent net single "select" premium, it follows 
that the net paid-up policy is equal to the net surrender value 
divided by A. A remark similar to that on p. 241 regarding Double 
Endowments applies to this case also; as the reasoning shows 
that the transaction is not the grant of an assurance on an O"^ 4| 
per cent net basis, but a partial surrender on those terms. 



PRACTICAL APPLICATION. 

In the practical application of the proposed methods it is of 
great importance to arrange the work so that it can be performed 
with a minimum expenditure of time and labour, and the appli- 
cation of the Card system helps largely towards the attainment of 
this object. The old-fashioned plan of entering the calculations 
in books was more expensive, as it entailed the cost of binding; 
and more laborious, as it involved the necessity of indexing every 
calculation. Also it had the great drawback that only one clerk 
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could use the Hook at a time, and when any one else wished to 
refer to a calculation contained in it, he had either to wait or to 
interrupt the work, hoth of which courses result in the long run 
in a considerable waste of time. The calculations should there- 
fore be made on loose sheets or cards, kept in numerical order 
according to policy number, and an example of such a card will 
be found in Appendix ii. The particulars should be filled in from 
the principal records of the Office, care being taken, in the case of 
endowment assurances maturing at a stated age, that this age be 
placed above the age at entry. This enables the computer to 
subtract more readily the latter from the former, thus getting the 
full number of years' premiums originally payable — which is 

wanted for the purpose of calculating the '' proportionate " paid-up 

p 
policy. A complete table of 1 — ^^' should be constructed from 

the Office table of premiums for whole-life assurances without 

profits, and if these do not proceed with sufficient smoothness 

they should be adjusted so as to remove any marked irregularities, 

and to secure that for any given duration the paid-up policy shall 

increase with the age at entry. As the table of Office premiums 

rarely extends beyond age 80, if so far, it should be continued to 

the extreme limit likely to be met with in practice, so that the 

table of paid-up policies may be sufficiently extensive to cover 

every case that is likely to arise. 

p 
When the premium is half-yearly it will be found that 1— ^fi±l 

is not always equal to l— pffl*"*"^ ; hut it seems quite unnecessary 

to take into account any such small differences : and when (as is 
now common) the half-yearly are got from the yearly premiums 
by the addition of a constant percentage thereto, the two values 
will coincide. Similar considerations apply to quarterly premiums ; 
and I therefore propose to use the one table whether the premiums 
be payable yearly, half-yearly, or quarterly ; interpolating by first 
differences when the duration (or the age at entry) is fractional. 

A table of — should also be constructed, for the purpose of find- 

T 

ing the " proportionate " paid-up policies allowed in the case of 
limited-payment and endowment assurance policies ; and the limits 
of this table should be wide enough to include every case likely 
to aiiso. It is useless to make an affectation of accuracy by 
carrying the calculation to a large number of decimal places, as 
the fundamental mortality tables are themselves only approxi- 
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mately accurate ; and I think it is quite sufficient to quote paid-up 

policies to the nearest integral number of pounds, and thus avoid 

the trouble caused by the insertion of a large number of shillings 

and pence in the " sum assured " columns of the Office Registers. 

p 
Further, I think it is sufficient to tabulate the values of 1—:^^ 

and of - to three and four decimal places respectively. To avoid 

T 

any possible confusion between the two tables, and tlie insertion 
of a number of decimal points and zeros, I would suggest tabulat- 
ing to the nearest integer the function 1000 (l~p^^O ^^ ^^ 

former case — that is to say, to construct a table showing the 
amount of paid-up policy that will be allowed for a whole-life 
assurance of 1000. The reason for tabulating the function 



n 



—to four decimal places, is that if the table only extended to 

three decimal places, slight errors would sometimes be introduced 
if the original assurance were for a large amoimt ; and although 
these would be of trifling consequence having regard to the 
amounts involved, they might cause complaints by those policy- 
holders who calculated the "proportionate" paid-up policy for 
themselves. A simple mental multiplication of the value in one 
or other of these tables will give the paid-up policy to be allowed 
for a " non-participating " assurance of any ordinary amount. In 
the case of a ^* participating " assurance, the amount of the bonus 
is added, and this gives the total paid-up policy that can be 
granted without right to future profits. If the bonus be "com- 
pound,'' it virtually forms a participating paid-up assurance, and as 
it is converted into a non-participating assurance on the grant of 
the paid-up policy, its amount should be increased, so as to allow 
for the surrender of the right to future profits thereon. As already 
explained (p. 224), this increase should be of such an amount that 
the cash value remains unaltered by the change ; that is to say, the 

A' 
bonus should be multiplied by — , where A' and A respectively 

represent the surrender values allowed for ^ participating ' and for 
" non-participating " paid-up policies of an otherwise similar nature ; 
and accordingly a table of this ratio should be constructed. It 

might be argued that the increase should be in the ratio ^t^ 

where (SP)' and (SP) represent respectively the Office single 
premiums for such policies; but this will generally be greater than 
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- owing to the difference between selling and buying; the single 

premiums being the prices at which the Office sells assurances, 
and the surrender values being the prices at which it is willing to 
buy them back again from the public. 

The surrender value is got by multiplying the paid-up policy 
by the net single premium for the benefit (O''^ 4^ per cent " select " 
value), and this operation may be performed in the ordinary 
way, or by the use of logarithms or an arithmometer, by con- 
tracted multiplication, or by inspection of a slide rule. The first 
of these methods causes, as a rule, about twice as much work as 
is necessary, and therefore it should never be employed. For a 
single multiplication involving a few figures, the use of logarithms 
or an arithmometer does not result in much saving of labour ; and 
I think the two last-mentioned methods are the best, as with a very 
little practice they are both remarkably quick and quite accurate 
enough for the purpose. It seems to me quite sufficient to carry 
the multiplication to one decimal place, and thus to calculate the 
surrender value to the nearest integral number of florins. 

In the case of whole-life policies on single lives an alternative 
method would be to construct a table of surrender values 

by the formula AOi^J 4»% ^ A — t>"*^M- The surrender value 

would then be got by entering this table, and adding the cash 
value of the bonus, if any. This would save some trouble if the 
Office declared bonuses on the "compound" system and the 
surrender value alone were required ; but if the bonus be " simple," 
I doubt whether the table would repay the trouble of constructing 
it. As most policies are "with profits," the calculation of the 
surrender value generally involves the necessity of one multiplica- 
tion in order to get the cash value of the bonus ; so that the only 
saving effected by the table would be that one of the factors would 
be reduced. On the other hand, this method would give the cash 
value of the bonus and the surrender value, while the former 
method would give the paid-up policy and surrender value, which 
is the combination more generally required. 

In the case of limited-payment and endowment assurance 
policies it would be impracticable to construct complete tables 
of surrender values, as the introduction of a third variable, 
namely the term of the assurance, would make them too exten- 
sive. The values of A, , -, should be tabulated according to the 
values of x, the age at valuation; and a:-fr, the age at maturity. 
This is more convenient than using the variables x and r, because 
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the age at maturity remains coDstant throughout the whole exist- 
ence of the policy and can be noted in the primary records of the 
Office, so that x is the only quantity to be ascertained before 
entering the table. If r were taken as one of the variables, it 
would be necessary to find the original term of the assurance and 
to subtract therefrom the "duration" in order to get the term 
with which to enter the table. Accordingly a policy effected at 
age 27 say, and payable in 30 years or on previous death, should 
be classified not as a *' 30-year endowment assurance," but as a 
" Death or (57) " policy, the brackets being a convenient way of 
denoting that the assurance is payable not upon the 57th birthday, 
but upon the preceding anniversary of the policy. 

In order to exhibit in a concise form the methods now proposed, 
I append a summary in the shape of a series of rules for calculating 
paid-up policies and surrender values. 

Before quoting any value it should be checked by an inde- 
pendent calculation, not by an examination of the original work, 
as that is apt to lead the examiner to repeat any error therein ; 
and the value should be compared with any previous quotation, 
and with the total amount of premiums paid. Care should be 
taken bo see that the person making the inquiry is entitled to 
the information, as it sometimes happens that an unauthorised 
person inquires about a policy in which he has no interest, and the 
policyholder would have good cause for complaint if confidential 
information regarding his affairs were given to everybody w^ho 
might ask for it. 

The net value of a policy does not increase steadily with the 
duration, but as each premium is paid it immediately increases by 
the amount of the net premium. Thus at the end of n years, before 
the (n+l)th premium is paid, the net value is nV^-, but immediately 
thereafter it is nV-e+ir*. Now, unless a policy has been a con- 
siderable number of years in force, it will be found that nV,-|-s-« 
is greater than n+iVjr, so that the value decreases during the year, 
owing to the interest on the reserve being less than the cost of 
the current mortality risk. It would be theoretically correct to 
give effect to this principle in the calculation of surrender values ; 
but it would cause a great deal of complication in the work, and 
would almost certainly raise questions with the policyholders, who 
would have great difficulty in understanding why the surrender 
value should decrease. I therefore think it is desirable in all 
ordinary cases to calculate the surrender value as at the date 
when the next premium will fall due, and to adhere to this value 
even if the policy be surrendered before that date. On the other 
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hand, when a policy has been many years in force, it will be found 
that nVx+'Ta; is less than n+iV;^) so that the value actually increases 
during the year, the interest on the reserve being greater than 
the cost of the current mortality risk. In these circumstances it 
would perhaps be too liberal to allow the surrender value calculated 
as at the next renewal date, if the policy were surrendered several 
months prior thereto ; and in such cases the Office might allow the 
value as at the previous renewal date, plus the premium then paid. 
This would, however, cause a good deal of trouble, and it is a 
question whether it would be worth while. If in every case the 
value as at next renewal date were allowed, there would be the 
advantage of having one rule applicable to all cases ; and any loss 
sustained on the older policies in consequence of this rule would 
be more than balanced by the gain. in the much more numerous 
cases where the rule operates in favour of the Office. Also, as 
the proposed surrender values leave a substantial margin for 
contingencies, the Office can perhaps well afford this small 
concession. 

There are always some policyholders who fancy that premiums 
paid to an Assurance Office are like deposits in a bank, and that 
they should be returnable on demand, with the bonuses added and 
sometimes also with interest. These people will grumble even if 
their surrender values are calculated on the most liberal scale 
possible ; and those of us whose daily work lies in connection with 
such matters, know that it is by no means easy to give an explana- 
tion which they can understand, and which will satisfy them that 
the Office is not taking an unfair advantage of them. The 
appended statement (Appendix lli.) was drawn up and printed in 
leaflet form in order to meet such cases, and it has proved 
successful in several instances. I think it is desirable that Offices 
should circulate statements of this kind, giving explanations of 
the nature of life assurance business, for they cannot fail to have 
a certain educative effect upon the public, which in its turn ought 
to prove beneficial to the Offices. 

GKNBRAL REMARKS. 

Objection may possibly be taken to some of the methods now 
proposed, on the ground that in some cases the results are 
admittedly mere approximations, more or less rough. A little 
consideration, however, shows that no calculations in connection 
with life assurance can be strictly accurate, as the data upon which 
thoy are based are themselves only approximate. It is impossible 
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to determine the future rate of interest or expenditure ; and eyen 
if it be assumed that the past rates of mortality will be unaltered 
in the future, the fact that our mortality tables require graduation 
is sufficient to show that they are mere approximations. There is 
therefore room for considerable difference of opinion even in such 
a comparatively simple matter as the calculation of premiums, and 
still more so in the case of surrenders where the question is much 
more complex. Even the statement that the surrender value 
should not exceed the reserve, though apparently almost axiom- 
atic, cannot be accepted without qualification. At first sight it 
appears to be a necessary consequence of the fact that if the total 
surrender values exceed the total funds, and all the assured were 
to surrender their policies at once or within, say, a year, the Office 
would be unable to pay them ; but a little consideration will show 
that this argument is not logically sound. It is undeniably true 
that if all the policyholders were to die within a year, the Office 
would be unable to pay the claims if its total funds were less than 
the face value of the policies ; and that this is a risk we all run 
every day without the least anxiety, because experience teaches 
us that the chance of that event occurring is so minute as to be 
incapable of measurement. But experience also teaches us that 
the chance of all the policies being surrendered within a year, 
though certainly greater than the chance of all the lives dying 
in the same time, is also so minute as to be incapable of measure- 
ment ; so that if we can safely disregard the one risk, it is not 
necessarily illogical to disregard the other. Again, if it be the 
case that the lives who withdraw are worse than those of the same 
age who remain, the true values of the surrendered policies will be 
greater, and the true values of the remaining policies will be less 
than the reserves respectively held against them. It might con- 
ceivably, on this hypothesis, pay an Office to give surrender values 
in excess of its reserves, and thus get rid of its undesirable risks; 
and as a matter of fact Offices do occasionally and quite properly 
give specially large surrender values in cases where they have 
reason to believe that the lives assured are in bad health. 

It is impossible to frame a mathematically accurate scheme 
of surrender values based purely on theoretical considerations, 
and we must therefore be largely guided by considerations of 
expediency and practice. In fact, it seems to me that though 
we ought to work out the theory of our business with the utmost 
accuracy attainable, when we come to apply it in practice it is per- 
haps of more importance to devise rules which secure simplicity 
and ease of working, than by the use of elaborate formulas to 
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strive after a degree of mathematical exactitude which is neces- 
sarily unattainable. These rules should, of course, conform as far 
as practicable with theory, and if they tend to give an error, care 
should be taken to see that it is on the whole on the right side. 

It will probably be generally admitted that (save in exceptional 
cases where a risk is manifestly undesirable) the surrender value 
should not exceed the reserve; that in the early years of the 
policy it should be substantially less — say from one-half to three- 
quarters thereof; that as the duration increases, a larger propor- 
tion may be allowed ; and that at very advanced ages it should 
approximate to the full reserve. The values brought out by the 
methods I propose, comply on the whole with these conditions ; 
the methods are applicable at all ages from the youngest to the 
oldest; the paid-up policies and surrender values are consistent 
with each other; and the necessary calculations are extremely 
simple, the system probably being less complicated than any other 
hitherto published in this country, so that it can be applied in 
practice with a minimum of labour. At the same time it un- 
doubtedly leaves ample scope for improvement, and I hope that 
the discussion upon it will indicate the directions in which such 
improvements can best be made. 



SUMMAEY 

Proposed Rules for calculating Paid-up Policies^ 
Surrender Values, Cask Values of Bonus, and 
Commutations of Premium. 

PAID-UP POLICIES. 

(1) Construct a table of 1000 (l- p*-+^^ and call this Table I. (say). 

(2) Construct a table of — and call this Table II. (say) (p. 255). 

(3) Do not allow any paid-up policy unless two full years' 
premiums have been paid under the original contract, except in 
those few cases where payment of the sum necessary to complete 
two years* premiums, would secure a paid-up policy whose cash 
value would exceed that sum ; and do not allow any, if the amount 
thereof would be less than £20 (pp. 227, 249). 



\ 
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WHOLE-LIFE ASSURANCES ON SINGLE LIVES. 

Find the Office age at entry (x) and the duration of the policy («), 
and with these variables enter Table I., multiply the result by the 
sum assured and divide by 1000. If a? be less than 10, enter the 
table with the variables 10 and n (p. 206). 

DISCOUNTED BONUS SYSTEM. 

Proceed as above and reduce the result in the ratio 

where the rate A; is so chosen that 4^—^ is, say, from one-half to one- 
third of the anticipated annual rate of bonus. 

Add to this any existing additions to the sum assured, or the 
reversionary equivalent of any further reduction of future premiums 
(p. 226). 

WHOLE-LIFE ASSURANCES ON TWO OR MORE (say fo) JOINT UVES. 

Find the Office ages at entry x, y, 2, . . . (m terms), and from 
these find (to the nearest integer) an age w such that c*+cy4-c'+ • • • 
(7/^ terms) =mc^^ With w as the age at entry and n the actual 
duration of the policy, enter Table I. Multiply the result by the 
sum assured and divide by 1000. If there are not more than 
four lives, w can be got by inspection of the tables of "Uniform 
Seniority" on pages 244-251 of the "Experience" (O" and 0"<") 
Tables (p. 211). 

WHOLE-LIFE ASSURANCES ON THE LAST SURVIVOR OP TWO LIVES. 

(a) While both the Assured survive, — Find the Office ages at entry ; 
and with the lesser of these, and the actual duration of the policy, 
enter Table I. Multiply the result by the sum assured and divide 
by 1000 (p. 215). 

(6) After one of the Assured has died, — Find the Office age at 
entry (say y) of the survivor, and the actual duration of the policy 
(say n). Then find (to the nearest integer) a number r such that 
Py_r=P,.y, and with y— r as the age at entry and w+r as the 
duration, enter Table I. and proceed as above (p. 215). 

WHOLE-LIFE ASSURANCES ON THE LAST SURVIVOR OP THREE LIVES. 

(a) While all the Assured survive. — Find the Office ages at entiy, 
and with the least of these, and the actual duration of the policy, 
enter Table I. and proceed as above (p. 215). 

(h) After one of the Assured has died, — Find the Office ages at 
entry of the two survivors (say y and z\ and the actual duration 
(say n). Then find (to the nearest integer) a number s such that 
Pyr«7*-«=I'i:jf:n ^^^ "^'i^ thc Icsscr of the two numbers y—s and 
z—s as the age at entry, and n-f« as the duration, enter Table I. 
and proceed as above (p. 215). 
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(c) AfUr tvK> of the Assured have died, — Find the Office age at 
entry of the survivor (say z) and the actual duration (say n). Then 
find (to the nearest integer) a number t such that F,_|=P, 
With the variables «— ^, »+< proceed as above (p. 216). 



y : V 



LIMITKI>-PAYMENT AND ENDOWMENT ASSURANCE POUCIES, DOUBLE 
ENDOWMENTS, PURE ENDOWMENTS, AND DEFERRED ANNUITIES. 

Find the original number of premiums payable (r) and the number 
actually paid (n), and with these variables enter Table II. Multiply 
the result by the sum (or sums) assured or endowed, or the annuity, 
as the case may be (p. 217). 

HALF ENDOWMENTS 

are to be treated as if they were endowment assurances for the 
amount payable in the event of survivance. That is to say, no 
additional paid-up policy is to be granted in respect of the additional 
temporary assun^nce. 

FOUR PER CENT. DEBENTURE POLICIES. 

If it is specially desired that the paid-up policy be on this plan, 
its amount is to be found by the above rules. In general, however, 
the paid-up policy should be payable in one sum, and its amount 
should be 1'15 times the amount given by those rules (p. 219). 

FIVE PER CENT. INCOME POUCIES. 

If it is specially desired that the paid-up policy be on this plan, its 
amount is to be found by the above rules. In general, however, the 
paid-up policy should be payable in one sum, and its amount should 
be 7662 of the amount given by those rules (p. 219). 

children's DEFERRED ASSURANCES. 

(a) At or after the Commencement of the Assurance, — Divide the 
premium actually payable, by the Office premium at the attained age 
for each unit of the benefit as it then exists, and subtract the 
quotient from the sum assured (p. 220). 

(h) Before the Commencement of the Assurance, — Find the paid-up 
policy that would be allowed, as above, at its commencement ; then 
multiply this by the number of premiums actually paid, and divide 
the product by the number of premiums payable under the original 
contract until the commencement of the assurance (p. 220). 

TEMPORARY AND SURVIVORSHIP ASSURANCES SUBJECT TO 

PERIODICAL PREltflUMS. 

Allow no paid-up policy. 
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BONUSES. 

If the original policy be " with profits," add to the amonnt giyen 
by the above rules the amount of the existing bonus additions, 
including interim bonuses to date (pp. 224, 249). 

If the bonus be "compound," increase its amount in the ratio 

- before adding it to the paid-up policy given by the above rules. 

(A' and A denote respectively the cash values of " compound ^ 
and " simple " bonuses ; or, what is the same thing, of " partici- 
pating " and " non-participating " paid-up policies) (p. 256). 

FRACTIONS OP A POUND. 

In order to avoid as far as possible the insertion of shillings and 
pence in the lists of sums assured, the paid-up policy is in every case 
to be calculated to the nearest £ (p. 256). 

FUTURE PROFITS. 

The paid-up policies found by the above rules are not to share in 
future profits (p. 223). 

If in any case it is specially desired that the paid-up policy slionld 
share in future profits, its amount should be got by reducing in the 

ratio — the amount given by the above rules (p. 256). 

Ak. 



SURRENDER VALUES. 
WHOLE-LIFE (single, joint, or last -survivor), limited- payment, 

ENDOWMENT ASSURANCE, HALF ENDOWMENT, 4% DSBENTUBB 

and 5% income policies. 

Find the " non-participating " paid-up policy by the above mlea, 
and multiply it by the net single premium {QP^^ 4J% "select" value) 
for the corresponding benefit. (See Tables in Appendix i.) (p. 228). 

(Note. — Values of k^^.^.^Jiy^'^^ 4J%) will be found in a volume 
now in course of preparation by Mr. H. H. Austin, F.I.A., 
and Mr. F. P. Symmons, F.LA., which will be published 
in a few months.) 

DOUBLE ENDOWMENTS. 

When the value given by the above rule exceeds the amount pay- 
able under the original contract in the event of death, the latter 
sum only is to be paid in cash (unless strict evidence of health be 
furnished). Any excess above this amount is to be converted into a 
paid-up endowment, payable at the date of maturity of the original 
policy, and with no return in the event of death before that date. 
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This conversion is to be made by dividing the excess by Af,)..^ 
(O^^ 4|%), where a;=age at date of conversion, and a;+t»=age at 
maturity (p. 240). 



PURE ENIK)WMENTS, DEFEBBEI) ANNUITIES, AND CHILDREN'S DEFERRED 

ASSURANCES (before the commencement of the assurance), with 

NON-RETURNABLE PREMIUMS. 

No cash surrender value is to be aUowed unless strict proof of 
health be furnished. When this is forthcoming, find the amount of 
the paid-up benefit by the above rules, and multiply it by the net 
single premium (O^^ 4j^% " ultimate " value) for the corresponding 
benefit (p. 242). 



PURE ENDOWMENTS, DEFERRED ANNUITIES, AND CHILDREN'S DEFERRED 

ASSURANCES (before the commencement of the assurance), with 

RETURNABLE PREMIUMS. 

If the duration be less than 11 years, the surrender value is to be 
equal to the amount of premiums paid after the first year, increased 
by 10%. If the duration be 1 1 years or more, the surrender value 
is to be equal to the whole of the premiums paid (p. 244). Alterna- 
tively, the scale on p. 243 might h^ used. 



children's deferred assurances. 

(a) At the conmiencement of the assurance and until the following 
ride (6) would give a larger value, the surrender value is to be 95 % 
of the amount of the pure endowment (with or without return of 
premiums, as the case may be) that could have been secured by the 
premiums actually paid ; and thereafter 

{h) Find the paid-up policy by the above rules, and multiply it by 
the net single premium (O^^ 4 J% " select " value) for the corre- 
sponding benefit (p. 244). 



TEMPORARY AND SURVIVORSHIP ASSURANCES. 

When the premiums are periodical, allow no surrender value. 
When the premium is single, allow (1) for a temporary assurance 
the net single premium (O*"^ 4 J% " select " value) for the remainder 
of the term, omitting therefrom fractions of a year ; and (2) for 
a survivorship assura/nce the net single premium for the benefit 
(0*l 4J% value, assuming the life assured to be "select" and the 
counter life to be " ultimate " ; and require proof of health of the 
latter). 

VOL. III. 2 A 
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" ASCENDiNO SCALE " POUCIBS [t.tf. poHcles where the premium for 
the first few years is just (or little more than) sufBdent to cover 
the risk, expenses, and option to continue the assurance without 
further proof of health]. 

Treat these as if they were level premium policies effected at the 
date the first increased premium fell due. 

SINGLE PBEMIUM POLICIES. 

If " non-participating," allow 85% of the single premium — until 
such time as the above rules give larger values (p. 245). 

If I" participating," allow 90% of the single premium — until such 
time i as the net 0^"*^ "select" value at rate j would be larger. 
[The'rate y to be chosen so that '045 — j is, say, from one-half to two- 
thirds of the annual rate of bonus (per unit) likely to be maintained 
in the future] (p. 237). 

FRACTIONS OF A POUND. 

The calculation of surrender values is not to be carried to more 
than one place of decimals. That is to say, the value is to be taken 
to the nearest florin (p 257). 

CASH VALTJBS OF BONUS. 

Treat a simple bonus as a " non-participating," and a compound 
bonus as a " participating " paid-up assurance (pp. 228, 240). 

COMMUTATION OF PREMIUMS BY CASH OR SURRENDER OF BONUS. 

The amount of cash, or the cash value of the bonus, divided by 
the net QP'^ 3J% annuity (" select" value) gives the annual reduction 
of premium. If the premium be half-yearly or quarterly, divide the 
annual reduction by 2 or by 4, as the case may be (p. 252). 

**RATED-UP" LTVES. 

For the purpose of calculating paid-up policies, surrender values, 
cash values of bonus and commutations of premium, '^ rated-up " lives 
are to be treated as if actually of the " rated-up " age ; provided they 
are so treated in the periodical valuations of the Office (pp. 251, 252). 
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APPENDIX I. 



A,.,-(y-> 4j%. 



Age. 



10 
II 
12 



19 



30 
21 



23 

24 



29 



30 

3X 
32 
33 

34 



^w 



-16864 
-17162 
-17460 
17765 
18088 



-18423 
•18772 
19142 
•19626 

*10921 



'20339 
•20770 
•21222 
•21687 
•22174 



•22677 
•23203 
•23750 
•24314 
•24900 



•25602 
•26131 
•26781 
•27463 
•28146 



Ag«. 



39 



40 
41 
42 
43 

44 



% 

49 



50 
51 
52 

53 
54 



59 



\t\ 



•28865 
•29606 
•30372 
•31161 
•31966 



•32806 
•33662 
•34541 
•35460 
•36375 



•37322 
•38301 
-39291 
•40307 
•41345 



•42396 
•43472 
-44566 
•45673 
•46801 



•47938 
•49091 
•50254 
•51430 
•52615 



Age. 



60 
61 
62 



% 



69 



70 

71 
72 
73 
74 



79 



80 
81 
82 

84 



^(«J. 



•53807 

•55004 
•56206 
•57402 
•58608 



•69810 
•61007 
•62200 
•63388 
•64564 



•65736 
•66889 
•68031 
•69158 
•70270 



•71364 
•72436 
•73491 
•74520 
•75528 



•76518 
•77478 
•78417 
79330 
•80212 



Age. 

«9 



90 
91 
92 
93 
94 



99 



100 



\^\ 



•81074 
•81905 
•82710 
•83490 

•84248 



•84971 
•85669 
•86336 

•86978 
•87689 



•88179 
•88739 
•89278 
•89785 
•90268 



•90726 
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n 



A,,3r..-0f«i 4i%. 




33 

»5 
a6 

37 
28 

39 

30 
31 
32 
33 
34 
35 
36 

37 
38 

39 
40 

41 
43 
43 

44 







x + r 


1 


80 


85 


«0 


1 

46 


•65090 


•53244 


•44122 


1 

•37160 


'67854 


•55392 


•45798 


•38460 


•70767 


.57648 


•47564 


•39833 


•73814 


•60021 


49398 


•41272 


1 -77026 


•62514 


•61336 


•42787 


•80398 


•65137 


•53373 


•44373 


•83W7 


•67897 


•55513 


•46039 


•87671 


•70795 


•57756 


•47787 


•91586 


•73839 


•60120 


•49621 


•95694 


•77048 


'62605 


•51546 


... 


•80416 


•65215 


•63570 






•S3955 


•67962 


•55698 






•87675 


•70847 


•57928 






•91587 


•73887 


•60276 






•95694 


•77078 


•62742 


* 






•80437 


•65335 








•83968 


•68065 


■ 






•87684 


•70933 








•91590 


•73961 






•95694 


•77130 


• m m 


• ■ « 


• •■ 


•80476 






• • • 


•83994 


• • • 


• •• 


■ • • 


•87697 


^^ 




... 


•91594 




■ ■ 






•96694 



21 

22 

^ 

34 

35 
26 

37 

aB 

39 
30 
31 
33 
33 
34 
35 
36 
37 
3fi 
39 
40 

41 
43 
43 
44 
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A,,,.-^.— C"' 4i%— wmteiwd. 



1 st + r 




20 1 


31 




ai ' 


3S 






33 




23 


3G 




34 


se 




s 


31 
3S 




S ' 


41 




^ 


■43 




30 


4< 




31 


46 




33 


48 




33 


4S 




34 1 


61 




% 


53 




% 


5S 
SO 




» ' 


«! 




40 


«E 




41 


68 




4* 


71 




43 


74 




44 


77 




% 


SO 
S4 




8 


«7 




49 


93 




50 






51 








53 








53 








54 








M 1 
















g 








*i . 








fo 








«J 








M 1 
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APPENDIX 1,1. 
SPECIMEN CARD AND CALCULATION. 



Policy No. 10*000. 

Rated up, 6 yean. 

Class, Life. 
Original No. of PremiumB, 

Born 10 Febnwry 1862. 
Bated up Age at entry (80) 

Entered 1 January 1888. 
Dnration, 

Bated up Age at Valuation, 

Loan, £ Nil. 
Reassured, No. 


86 
86 

lo 


Life, George BoMnaon. 
Agency, H. 0. 
Sum assured, ^^000 

Vested Bonus, X880 

Interim do. 

for 3 years, 87-6 


£S671> 

Premium ( yearly), ^£88 : 3 : 4 
Latest premium paid 1906. 
Title of Assured is dear. 


{If bonus ''tinvpU:') 

1000x^(PP)„- 614 
(Simple) Bonus ~ 368 

Paid-up poUay= 988 

Aj^j (reversed) 70886' 

4910 

896 

79 


■ 


{If bonus ** compound^*) 
Bonus = 367 '6 


368 

83 

3 

404 
1000x,,(FP),, 614 



Surrender Value, 688*4 



Paid-up polioy - 1018 

Aj^j rreversed) 70836* 

6090 

306 

81 

1 

Surrender Value, 647*7 



Surrender Value if bonus ** simple ** 
as at 1 January 1907, j^88, 8s. 

Or, if bonus " oompound," £647, 14s. 
Quoted to Assured. 



Total premiums received, 
£704. 



Date, 31 Deoember 1906. 
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APPENDIX III. 

Popular Ea^lanaiion of the Nature of a Surrender Value. 

The business of Insurance is based on the principle of ayerafres — a large 
number of persons contributing sums into a common fund or " pool," which 
is divided amonsst those members who sustain loss by the happening of 
the event insurea against. For example, the owner of a house is liable to 
the risk of his property being destroyed by fire, and such a loss would be 
heavy if it fell entirely upon the individual, llie risk of fire is small, and 
by means of Fire Insurance it is spread over so lai^e a number of persons 
that the burden upon each is trifling. Each holder of a Fire policy pays a 
small periodical premium to the (Hfice, and the total premiums thus re- 
ceived enable the Office to make good the losses of those policyholders 
whose property is burnt. That is to sav, the losses of the few are met 
almost entirely out of the premiums paid by the many policyholders whose 
property is not burnt By paying the small premium the individual 
policyholder is to that extent out of pocket, but he receives in exchange 
the assurance that if a fire does take place the loss will be borne for him. 
In other words, he incurs the certainty of a trifling outlay in order to 
remove the possibility of a serious loss. As the premiums paid to the 
Office each year are only sufficient to meet the claims arising in that year, 
and remunerate the Office for its trouble aud expense in managing the 
business, it is clear that no return of premium can be made to those persons 
who suffer no loss by fire. This is now generally understood by business 
men who continue to pay fire premiums year after year without getting any 
tangible return for their money. They recognise the fact that the premiums 
they have paid have gone to recoup the losses of other policyholders less for- 
tunate than themselves, and to meet the necessary expenses of management. 

When life Assurance, however, is in question, some people still find it 
difficult to understand why the Office is unable to refuna all the premiums 
paid by any policyholder who wishes to discontinue his policy. They 
overlook the nmdunental principle of the business, which is, as already 
explained, the payinent of claims out of contributions received from 
other policyholders, in order to spread the individual losses over a large 
area and thus minimise their effect. It is certain that out of a large 
number of persons some will die in a year, and, although the proportion 
of deaths can be predicted with comparative accuracy, it is impossible to 
foresee wMch indwiduaU wiU die. The Assurance Office collects premiums 
from a large body of policyholders on the condition that it will pay, as 
and when they aie, certain sums to their representatives. If the proba- 
bility of death were the same at all ages, the premiums required to enable 
the Office to pay the claims as the^ arise would be the same at aU ages, 
and the transaction would be precisely similar to fire insurance— each 
year's premium meeting each year's claims, expenses, etc., and leaving 
nothing over which could be returned as a " surrender value." As is weU 
known, however, the probability of death increases with each year that 
passes, the increase being very marked as old age approaches. The 
premium paid for life insurance usually remains of the same amount during 
the whole term of the policy, being "levelled up" in such a way that in 
the long-run the Office receives enough to pay all the chdms. This 
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" leyelling up " has the effect of making the premium greater at the be- 
ginmng of the assurance but less towards the end of life than is neoessaiy 
to coyer the risk ; and therefore the claims of the first few years' assnnnce 
are less than the premiums receiyed in that time, so that the Office gradu- 
ally accumulates a fund or " reserye '^ as it is called. After the lapse of a 
number of years, when the liyes become old and die more rapioly, the 
claims will necesa&rilj exceed the premiums, and the difference nas there- 
fore to be met out of the fund accumulated in the earlier years. This fond 
is held -by the Office for the benefit of the policyholders as a whole, and if 
one of them wishes to discontinue his policy it is only e<|uitable that he 
should be entitled to a share of it. Ijiis share is what is known as the 
"surrender value*' of the policy. 

Now, as the fund is formed only from the balance of the premiauis left 
oyer after payment of the claims, expenses, etc., it is clear that the total 
fund will, as a rule, be much less than the total premiums paid, and during 
the early years it will be only a yery small proportion thereof. It follows 
that each individual's share of the fund (t.e. the surrender yalue of his 
policy) must generally be much less than the premiums paid. 

Looking at the matter in another way, if a policyholder die within a few 
years of effecting the policy, his representatiyes will receive from the Com- 
pany a sum many times larger than the amount of premiums he has paid. 
The difference of course is made up out of the premiums of other policy- 
holders, in accordance with the fundamental principle that the claims of 
those who die early are paid largely by those wno live longer. Accordingly 
if a policyholder does not die but wishes to withdraw from the Company 
after a few years, he cannot get back aU the premiums he has paid, because 
a part of them has gone in payment of claims under other policies, and 
part in payment of expenses. 

The premiums charged by Assurance Offices leave little or no nuugin 
after paying the first year's claims and expenses ; and consequently Offices 
cannot as a rule allow any surrender value during that or even the second 
year. A rough-and-ready estimate of the surrender yalue allowed by the 
best British Offices may be arrived at by taking, say, one-half of the 
premiums paid after the first year under a whole-of-me policy which carries 
the right to bonuses, or one-third of the premiums paid after the first year 
under a policy without bonuses. Many Offices make it a condition Uiat no 
surrender value shall be allowed unless at least three years' full premiums 
have been paid. 
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DISCUSSION. 

Mr. Chatham. — I regret that I haye not been able to devote as much 

time to the studj of Dr. Ernest Sprague's 1>ftP|er as its importance deserves. 

There are, however, several points I should like to deal with. In the first 

place, I quite agree with him that none of the methods of calculating 

surrender values set forth in the papers to which be refers are entirely 

satisfSEtctoiy. The method he proposes is simple indeed. He finds the 

paid-up policy, and values it at 4^ per cent In the case of an assurance 

p 

by whole-life premiums his paid-up policy is 1 - p-^ . The substitution 

of Pj^j for P^ the Office premium for the age at entry, is, as he has 

stat^, due to Dr. T. B. Sprague. I may mention that in practice the 

p 
latter used the formula 1 - - — ^^, wliich enabled him to make use of 

the premium actually pavable. On the other hand, Dr. Ernest Si>rague's 
ingenious application of the table of single life paid-up policies to joint and 
last-survivor assurances is original, and we are indebted to him for such a 
simple method of dealing with them. In the case of limited-payment and 
endowment assurance policies, the surrender value is basea upon the 
''proportionate " paid-up policy and I am the more interested in this part 
of the paper since, as far as I know, I was the first to suggest this method, 
and apply it in practice. You may remember that in my paper on Endow- 
ment Assurances about a year ago I brought it forward and explained its 
advantages, comparing it with otner methods. It is in this matter of com- 
parison that the paper strikes me as being somewhat defective. He does 
indeed tabulate the net 0^ 3 per cent Reserve, but it would have been very 
desirable if he bad given the results of other methods of calculating surrender 
values and set them alongside his own for comparison. Now I found that 
in the case of limited-payment and endowment assurances, there was no 
method which gave such good results as that which I adopted, and naturally 
I have nothing but praise for it as now recommended in the paper. There 
is, however, a slight difference between Dr. Ernest Sprague's application of 
the method and my own. His valuation function is a *' select" and mine 
an " aggregate " sin^e premium. In this connection he refers to Mr. 6. F. 
Hard^s paper (tT'. 1. A,y xxiii, I), in which it was shown that the policy- 
holders of the " British Empire " Office who surrendered their bonuses for 
cash were better lives than those who did not, and Dr. Sprague puts that 
forward as a reason why we should use a "select" table in calculating 
surrender values of policies. Now I cannot see why that should follow. 
The results of Mr. Hardy's investigation were just what any Actuary would, 
I think, have expected. I should have been surprised had they been other- 
wise, because an option is exercised, and wherever that is done, it is against 
the Office. But in the paper I wrote in 1890 (tf. J. J., xxix, 61), and which 
Dr. Sprague does me the honour of referring to, I showed that withdrawals 
had a favourable effect on the mortality of assured lives. Since then, more- 
over, developments have taken place to which no allusion is made in the 
paper. I refer to the question of *' maximum mortality i>ercentages." You 
will remember the conclusion which Dr. T. B. Sprague originally drew from 
these, viz. that withdrawing lives were on the whole better than those which 
remained. Mr. Macaulay, however, in a letter in 1895 (J, LA,, xxxii, 117), 
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showed that that feature was in all probability due to the table of mortalitT 
used in calculating the " expected deaths,'* and that it was possible to obtain 
a " maximum '' by adding together individual groups in none of wbi<^ a 
" maximum " appeared. Dr. T. B. Sprague, in his reply (tT'. J. J., xxxii, 197), 
admitted the force of Mr. Macaulay's remarks, and said, " I now enter- 
tain considerable doubt on this point," tIz. as to whether the figoies in 
question proved that the lives which withdrew were on the average 
better than those which remained. He then went on to refer to 
the results of my own investigation already mentioned, in regard 
to which he said, **Mr. Chatham's conclusion, if correct, is of great 
importance, but the difference between the rates of mortality in the Scot<^ 
and in the total experience is small ; and the conclusion seems to me to 
require confirmation from other sources before it can be accepted witbont 
reserve." All this will be found set forth at length in my remarks in the 
discussion which took place at the Institute on Mr. Fulford's paper in 1900 
(J. L A,y XXXV, 236), to which I need only refer. But Mr. Besant, in the 
same discussion, gave the results of an investigation into the causes of the 
surrender of policies. He found that, out of lo£ cases, 840, or 77*4 per cent 
of the whole, were given up entirely from impecuniosity, that is to say, 
there was no option in the matter ; and he thought it might be said that 
those lives were at least below the average of the general body. The others 
were probably above the average, and, taking the body as a whole, he 
thought it was a fair conclusion to come to &at their mortality did not 
differ much from that of the general body of policyholders. The position 
of matters is therefore this : (1) I found that, in circumstances as nearly 
similar as possible, the higher rate of withdrawal brought out a lighter rate 
of mortality ; (2) Dr. T. B. Sprague's basis upon which he founded his 
theory has been shown to be erroneous ; (3) Mr. Besant's investigation 
showed that three-fourths of those withdrawing had no option in the matter, 
and were likely to be worse lives than those that remained. So £eit as I know, 
nothing has been done since then to disprove my conclusion that those who 
surrender their policies are certainly not better Uves than those who remain. 
Therefore I do not agree with Dr. Ernest Sprague in his use of a '^ select " 
table, and I think an "aggregate" table such as the H^ or O^ is more 
correct. I see he recommends the adoption of loose cards or sheets for the 
calculation of surrender values. This plan has been in operation in a 
number of Offices for many years past In some Offices the calculations are 
put up with the proposal papers, and are thus easy of access. With regard 
to the desirability of educating the public in Life Assurance matters I quite 
agree with the author, and I welcome the model " explanation of a surrender 
value " which he offers with that object in view. I prefer, however, and 
have been in the habit of using, a much simpler form ; still his suggestion 
is a step in the right direction. Taking the paper as a whole, I thmk one 
cannot help being struck with its thoroughness ; and the clear and lucid 
manner in which the details are worked out reminds me of his father's con- 
tributions. The paper is a very valuable one indeed, and we axe all greatly 
indebted to Dr. Ernest Sprague for it. 

Mr. Gunk. — Dr. Sprague's paper is an eminently suggestive one, and is 
well worthy of careful study. I agree with lum when he says that 
surrender values should be calculate on the footing that the policy- 
holder is entitled to his equitable share of the funds of uie Assurance Office. 
In former days the view was fairly prevalent that the Office was entitled to 
make a handsome profit out of surrenders, but I am glad to observe that 
we are approximating to the opinion held in America that the reserve 
value should be paid as surrender value. This, of course, is goins too 
far, and the question is, what constitutes the policyholder's shflure of the 
funds in the event of surrender ? Dr. Ernest Sprague says we have to take 
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into account the cost which has been incurred by the Office, and I think, 
notwithstanding the remarks of Mr. Chatham, that we must also assume that 
a certain amount of selection against the Office exists. Subject to these 
qualifications, therefore, the surrender value should have some relation to 
tne table of mortality and rate of interest on which the Office values its 
liabilities. Dr. Ernest Spra^e's explanation of his system is admirable, but 
there is one point on which I should have been glad of some explanation : 
both the paid-up policy and its value are calculated at an arbitrary rate of 
interest — i,e, a rate not actually earned by the Office. Is not the policyholder 
unduly taxed by the double calculation ? If the surrender value were 
based directly on an actual surrender-value formula which took into 
account the various elements, would not the resulting surrender value be 
larger ? In conclusion, I wish to re-echo what Mr. Chatham has said with 
reference to the value of the paper, and to the great care and thoroughness 
with which it has been prepared. 

Mr. Low. — I was a bttle afraid when Mr. Gunn was speaking that he 
was going on to say he approved of allowing the full reserve as surrender 
value, but I was relieved to find he did not ^ so for. Something of the 
kind was done, I think, by State legislation m America. It is, of course, 
quite out of the question. 1 think that the surrender value should bear some 
reasonable relationship to the reserve value. And I affree with Dr. Sprague 
that it ought also to bear some relation to the value of the paid-up policy to 
which the assured may be entitled. In regard to the question of " breach 
of contract,'' I cannot help thinking that Dr. Sprague rather too hastily 
rejects the idea that the Company is entitled to some compensation on this 
account. I admit that the expression " breach of contract " is not quite 
appropriate. But barring the defect of that particular expression, there is 
an idea underlying it which I think an Office is quite entitled to take into 
account. The Society is formed for the particular object of granting 
Assurances, and if a member, for his own advantage or from his own 
necessity, wishes to resile from the contract the Society mis made with him, I 
do think this question of " compensation " is one which they may legitimately 
take into consideration in fixing the surrender value. I was rather 
puzzled with the figures given in the paper with reference to ** select" and 
'* mixed" lives. Dr. Spr(^^ue seems to assume that the possession of a 
Select Life Table enables him to say what proportion of " select '' lives will 
be in existence out of a given number of *^ mixed " lives. I am unable to 
follow that I do not think, for example, it is a priori reasonable to assume 
that out of 94974 lives who assured at 10 and are alive at 20 there are 
93696 "select" and 1278 "damaged." I doubt whether a Select Table 
warrants such an assumption, and I should like to hear something on that 
point, because it seems to me impossible to base any argument on such 
figures. I think it is putting an unwarranted interpretation on the figures 
a Select Table contains.'^ As to the general object of the paper — if one can 
find on further investi^tion that it solves the question of the proper 
relation between the paid-up policy and the surrender value, and at the 
same time gives suitable values for practical purposes, it will prove a very 
valuable contribution to the Transactions, the more so as Dr. Sprague goes 
so fully into detail and works out his methods so thoroughly. 

Mr. M*Lauchlan. — This wiQ, I am sure, be a most useful paper. One 
cannot help feeling that the question of surrender values is much more im- 
portant than it used to be. Many intending assurers are careful to inquire 
before taking out a policy what their position will be in the event of their 
desiring to discontinue their payments, and the information supplied by the 
Office would no doubt be regarded as part of the contract. This being so, 

* We understand that the author of the paper is giving consideration to this 
point— Ed. 
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it is yery desirable that the system of* surrender values and paid-up polidfiB 
should be a consistent one. I agree with Mr. Chatham as to the importance, 
in the case of surrender values or paid-up policies, of having the reaalis of 
various methods 0/ calculation set down and compared. £1 coming to a 
decision on questions such as those dealt with in this paper, it is importaxifc 
to look at them from different points of view, including, possibly, that of the 
man in the street. But the fact that Dr. Sprague's paper is a long and 
elaborate one may be sufficient reason for his omitting any comparison of 
his results with those obtained by other methods. 

Mr. J. K HA.RT, F.I. A. — Dr. Sprague has presented what appears to be 
a very complete and satisfactory system of dealing with sunenders and 
paid-up policies, based, as I understand it, upon the consideratioD that the 
ibrmulse should allow for adverse selection and expenses. The method is 
one that can be applied with great facility. I notice, howeyer, that as the 
end of the paper the author states, " It is impossible to frame a mathemati- 
cally accurate scheme . . . and we must therefore be largely guided by 
considerations of expediency and practice." Now it has uways appeared 
to me that one of tne most striking features of our business is the huge 
expenditure of energy and time to secure a proposal compared with the 
ease with which a policy is allowed to slip off the books. Would it not be 
possible to deflect some of the force employed in the shape of our agency 
organisations towards maintaining a policy instead of allowing the question 
of surrender to be dealt with almost entirely by the Actuary ? There is 
indeed the renewal commission, which acts as an incentive to the agent to 
work for the up-keeping of the policy, but for the main part of our agency 
machinery new business is the all-absorbing question. Interest in a 
proposer is apt to cease as soon as his policy has been placed on the books. 
In my opinion it should be our endeayour to get into closer touch with 
policyholders contemplating surrender, with the view of ascertaining more 
accurately the circumstances under which the policy is being dropped. 
These circuiustanoes are probably different in earlier and in later years. 
As regards ^' selection,'' I should say that in cases where paid-up policies are 
taken, the assured, as a whole, are probably in worse health than those who 
actually surrender, and a similar conclusion might reasonably be drawn in 
the case of policyholders taking loans. I nmy mention one small point in 
connection with policy loans. It may happen that the assured has borrowed 
on two or more policies and wishes to repay so much of the loan as will 
release one of them. In such a case it is advisable to get payment at the 
same time of the accrued interest on the principal repaid, or if not, to make 
sure that there is sufficient cover for it in event of the other policy lapsing. 
As regards guaranteed surrender values, I agree with Dr. Ernest Spraene 
that one-third or 40 per cent of the premiums is ^^urdly likely to appMlto 
the public as an attractive feature of life assurance. From my experience 
of outside work, it is better to keep such a feature in the background, and 
when an intending assurer raises the question, to explain that after a policy 
has been a number of years in force, the surrender value will be a ffooa deal 
more. A statement like that in Appendix 11 1. might very usefulfy be put 
into our prospectuses. In conclusion, I may mention the relationship, if 
any, between the market value and the surrender value of a policy as a 
pomt on which it would have been interesting to haye had Dr. Ernest 
Sprague's views. 

Mr. J. A. Bankin.-— Dr. Ernest Sprague's plan of finding the surrender 
value from a tabulated paid-up pohcy has the advantage of shoitenin^ 
work, and, as he shows, the rule can be applied with g<KKi results in afi 
ordii^ury, as well as in many special cases. The effect of substituting P + 
for Px m the formula to allow for initial expenditure is, as he points out^ to 
allow no paid-up policy or surrender value for assurances of omy one year's 
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duration. That it also has the adyantage of making |the charge decrease 
with the duration, can be shown as follows : Using net functions through- 
out, after n years the yalue of the deduction is of course (n-x+i - irx)ax4.n or 
(multiplying and dividing by a^+i), iVa- (1 - b-iVjb+i), which is obviously a 
decreasing quantity. For a paid-up policy in the case of a whole-life 

assurance Dr. T. B. Sprague suggested the alternative formula 1 - pr 

* at+fi— I 

less 10 per cent I calculated a few examples by this^formula and found 
that, apart from the percentage deduction, the results^only differed from 
about 4 to 1 per cent when compared with those given in the paper. 

It is shown that the ** without profit" premiums in Table A obtained 
from the 0^**^^ Table, with a loading of 10 per cent and 2s, per £100 of 
sum assured, represent flEdrly well the average "without profit" rates 
actually charged by Offices. I may point out as an interesting coincidence 
that if the " without profit '' premiums so obtained be similarly loaded, the 
results, up to at least age 65, are remarkably near the average Office 
premiums "with TOofits.'' For example, column (1) below contains the 
values of 100(l-lPa + -001), P^c being Dr. Ernest Sprague's "without 
profit '^ premium, and column (2) gives the average published Office rates 
with profits : 

Age. (1) (2) (l)-(2) 

20 1*920 1-967 --047 

30 2-374 2-467 -093 

40 3-219 3-268 -039 

50 4-650 4-567 +'083 

60 7159 7-042 +117 

65 9090 8-996 +'094 

Now it is shown in the paper (p. 206) that the paid-up policies deduced 
from the "without profit" Office premiums (as loaded witn a uniform per- 
centage and constant) are less than those deduced from the correspondinff 
net premiums. If, then, the "with profit" premiums could be obtained 
from the "without profit" ones similarly loaded, the same proof (apart 
from the ratio brought out in Tables F, G, and H) would hold for the 
relationship between paid-up policies based upon " with" and "without" 
profit premiums respectively, viz. that excluding existing bonuses the 
former are less than the latter. 

In regard to double endowments. Dr. Ernest Sprague sees no objection 
to paying a surrender value in excess of the sum payable at death provided 
the assured be in good health. As the endowment portion is payable only 
on survivance, it would appear at first sight that the Office must lose in those 
cases where the assured dies before the date of maturity. The proviso as 
to medical examination, while lessening the loss, cannot entirely obviate it, 
as some of the lives, even though select at the time of surrender, will fail in 
the interval before maturity. This may be counterbalanced by the profit 
in respect of those who surrender and survive, but it is doubtful ii the 
Office will gain on the whole by paying the excess surrender value in such 
cases, for it must be borne in mmd that the self -selection by the assured is 
possibly more effectual than the selection exercised by the Office. I notice 
that for an ordinary pure endowment witJiout return the 0^^^ 4^ per cent 
" ultimate" value is recommended, subject to proof of good health, while in 
the case of a double endowment the value of the excess portion B is 
obtained by using an 0^^^ "select" basis. I take it, however, that the 
"select" value is conditional on the whole double endowment being 
surrendered at once, and that if the pure endowment portion were not 
surrendered till aften^urds, the " ultimate " value would apply. 

Dr. Sprague would be inclined to allow interim bonus in cases of surrender. 
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If, hofrever, a ffur sanender yalue for the policy and existing bonnsw is 
{{iyen, it is (juite conceivable that it might be better for the Office not to 
include intenm additions. As a conse<]^uence of suoh allowance the OffieA 
quinquennial rate of bonus would be shghtly reduced. This might canae a 
greater number of policies to be surrendered, and it is possible that the 
offer of larger surrender values would then act in the same direction. 

Mr. Maxwbll. — Dr. Sprague draws our attention (p. 237) to the frets 
that, in certain cases, his surrender values for limited-payment and 
endowment assurance policies exceed the 3 per cent reserve values, 
and that the surrender values of some long term endowment assunmoes are 
less than those proposed for whole-life policies effected at the same age. 
He characterises these as undoubted defects in his methods, but he does 
not propose to get rid of them. My view is that such defects as these are 
sufficient in themselves to condemn the structure on which the^ gi^^* I^ 
is obvious that either the surrender values of the whole-life policies are too 
large, or those of the endowment assurances are too small. Taking f(v 
example a whole-life policy effected at age 30, the paid-up nolicy which 
Dr. Spague would allow on attainment of age 70 is no less than 97i pn* 
cent of the same function calculated on the 0^ 3 per cent basi& If we 
look on the difference as profit, the Office may thus be said to benefit by 
only 2^ per cent on the cancellation of all future premiums, and if it is a 
proprietary Company the shareholders would derive a mere tithe of this. 
such treatment (of which this is by no means an isolated instsinoe) appears 
to me to be too generous, and a much larger deduction should, in my 
opinion, be made from the reserve held by uie Office. If such deduction 
took in practice the form of a percentage of the reserve, it is not necessaiy 
that it should be a fixed percentage, as mentioned by the author ; it might 
be a varying proportion according (say) to the age attained. 

A more detailed comparison of the values in the various tables shows 
the inconsistency between the treatment of the whole -life and the endow- 
ment assurances to be spread over a much wider area, as will be seen from 
the following specimen percentage ratios of the values proposed to those 
calculated at O^ 3 per cent and quoted in the paper — evidently for 
comparison : — 
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The reliitiYe injastice done to the general body of endowment assurance 
policyholders is clearly indicated in the above examples, which do not 
seem to call for further comment. 

Mr. M*Into8H. — In considering the suggestion that surrender values 
ought to be based on reserve values, the reasons for adopting any particular 
basis in estimating the Office liability should be borne in mind. An Office 
might, for instance, use assurance values and net premiums both loaded for 
bonus, in conjunction with a rate of interest near what is actually earned. 
But various writers have shown that much the same result can be obtained 
by valuing at a sufficiently low rate of interest, and using the ordinary 
assurance values and net premiums ; and practicallv all offices adopt the 
latter plan. The Office, for the sake of unirormit^, also employs the lower 
rate of interest in valuing " without profit " pohcies, and thereby makes 
a specially strong reserve for them. If, therefore, it be thought desirable 
to calculate surrender values by means of tables of reserve values, it would 
be quite proper in the case of ^^ without profit " policies to use a higher 
rate of interest than the valuation rate— -in fact, 4 or 4j^ per cent, as 
indicated in the paper. This is apart from any deductions which may be 
made for other circumstances. The cost of putting a policy on the books 
and covering the first year's risk leaves little over to provide any paid-up 
policv in respect of the first year's premium. In view of this, it should be 
noted that, by taking a proportionate paid-up policy and assuring afresh for 
the balance, a policyholder may often be able to obtain assurance for tiie full 
original amount at a lower premium than he has hitherto been paying. 
The possibility of this could be shown from the published tables of various 
Offices. The proportionate paid-up policy for the early years may be 
looked upon as a popular concession, but when the surrender value is 
required, it would appear to be unnecessary to give the same advantage. 
An Office might easily fix its scale of surrender vtdues for the early years so 
as to allow of its being recouped for the heavy initial expense, without 
much risk of being considerea inconsistent. Again, in the case of an 
endowment assurance nearing maturity where the surrender value increases 
each year by more than the premium, it may possibly be found that under 
the proposed scale of surrender values it would be more advantageous for a 
person intending to surrender, to borrow the full loan value of nis policy. 
He will thus get^ say, 95 per cent of the surrender value at once, be able 
to borrow future premiums and interest as they fall due, and, in addition 
to having the advantage of assurance for the remainder of the term, 
ultimately have a small cash surplus in his favour, ^^us. on the 
assumption that the option would be exercised against the Office, there 
would be little profit from surrenders of old policies to compensate the 
Office for any liberality in the early years. 

Mr. Evans. — As one not now officially connected with life assurance I 
should like to say that I am clad to see there is a growing tendency 
in favour of allowing a surrender value as nearly as possible equad to 
the reserve value. Having talked a good deal with policyholders on the 
subject, I cannot help thinking that liberality in the matter of surrender 
values would materially increase the popularity of life assurance. Twenty 
years ago I favoured the allowance, in surrenders, of the values brought out 
by a "select" mortality table at a higher rate of interest than that used 
in calculating the reserves. This assumed, of course, that there were good 
grounds for Sie view that withdrawing policyholders were, on the whole, 
better lives thim those who remained on the books. But even at that time 
I had doubts as to the soundness of that view, and I am interested to hear 
^m Mr. Chatham that there is some evidence against it. 

Mr. FiNLAY J. Cameron wrote — The paper is a brilliant example of 
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that combination of theoretical knowledge with practical application which 
is so necessary in actuarial work. I feel sure that Dr. Ernest Spragne^ 
descriptions of his suggested methods of calculating paid-up policies and 
surrender ^ues will 1^ of great service, not only to students, but to all 
engaged in the duties of an actuarial department. With regard, howerer, 
to his general scheme of calculatiug the paid-up policy in the first inatance, 
and then deriviDg the surrender value ^m it, there is room for difference 
of opinion. Such a plan is, I think, applicable rather to the case of polides 
with premiums limited to a term of years than to the case of policies with 
premiums payable during life. In the former the paid-up policy is usually 
" proportionate,'' and it is therefore desirable as well as convenient to obtain 
the surrender value firom the paid-up policy. There are, however, com- 
paratively few British Offices which guarantee fixed paid-up policies in the 
case of whole-life assurances with premiums payable daring life, and I 
think that the better plan in this cla!ss is to derive the paid-up policy and 
the surrender value independently, taking care that the two bases of camr 
putation are as consistent as possible. For the surrender value of an 
ordinary whole-life policy a convenient and equitable plan is to use tbe 
formula h-iVx+i (where x=age at entry, and n=B duration). In this way 
allowance is made for the heavy initial expenditure. A *' select" taUe 
such as the O^^l should, I tMnk, be used when practicable. If an 
'* aggregate " table such as the 0^ be used, a small deduction mig^t be 
madS firom the value on account of selection. With regard to the rate 
of interest, it is, I think, equitable to value at 4^ per cent (a good in- 
vestment rate) in the case of non-participating policies, and in the case of 
rrticipating policies to reduce the rate according to the bonus expected. 
should like to mention that I have found the system advocated oy Dr. 
Ernest Sprague, of computing surrender values on cards, both convenient 
and time-saving. 

The President, in closing the discussion, said — I am glad Dr. Ernest 
Sprague has stated that the practice of Offices, based upon sound actuarial 
principles, is such that it commends itself to the ^' common-sense " of the 
assuring public. With reference to the brief explanatory leaflet about 
surrender values, I happen to know that where it is used it is having the 
desired effect— in *' putting on the closure " to much unnecessary correspon- 
dence ; and, as it is not " copyright^" all Offices are free to noake use of it. 
I am one of those who believe that the better informed the public are in 
all matters relating to Life Assurance the better it will be for the public — 
and for the Life Offices. Dr. Ernest Sprague's methods, while theoretically 
sound, are eminently practical and easily worked out in the actuarial 
department, not only in respect to time and labour, but, more important 
stiU, in respect to accuracy — the risk of error being greatly reduced. With 
regard to the relation which should subsist between the Office surrender 
vtSne and the actuarial reserve for an individual policy we have, I think, 
an analogy in the redemption of a rent-charge, i.e. the buying back of a 
self-redeeming annuity granted in repayment— principal and interest — of 
a loan. When the borrower desires to brinff the transaction to a dose 
before its natural termination, he is not at liberty to do so by merely 
sending a cheque for the outstanding balance as per table. The Office in 
granting the loan practically h(Ai4^ the annuity on, say, a 4 per cent basis 
— now it is asked to zdl it or what remains of it ; and tius it might possibly 
do on, say, a 3 or 3j^ per cent basis, the difference being compensation for 
giving up, at the call of the borrower, a good 4 per cent investment I 
agree with Dr. Sprague that, in these days, it is useless to talk of the Office 
having a contract with the policyholder to continue the payment of 
premiums, and that on surrender he seeks to depart firom his part of the 
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contract. At the same time, as it is he who seeks to disturb matters, 
whether it suits the Office or not, it is only fair that the Office should con- 
sider the terms on which he may be pennitted to withdraw, and, in doing 
so, allow for the labour and cost of placing his business on the books and of 
finding a new ^ member " to take his place. 

Wiw these considerations it is obvious that the full actuarial reserve 
ought not to be allowed on surrender. While I am sure Dr. Ernest 
Sprague would be the last to claim to have solved all the difficulties in- 
volved in this interesting and thoroughly practical question, I think we 
shall all admit that he has made a 'Suable contribution towards their 
solution. The time is undoubtedly come when in thb world-wide business 
of Life Assurance we actuaries, educating the public, should bring our 
knowledge and practice into line with popular requirements — without, of 
course, departing from sound principles. I have very great pleasure in 
proposing that we give Dr. Ernest Sprague a most hearty vote of thanks 
for his extremely interesting and useral contribution to our TtaiMfuiioftu : 
it is a paper of permanent value which we, and many others, will do well 
to refer to and careftilly study at our leisure. 

Dr. Spraous's Reply. 

The principles advocated in the paper are for the most part neither 
new^ nor origmal ; and the paper is tnerefore to be regarded not as an 
original investigation, but nUJier as an attempt to evolve a simple 
and consistent practical scheme out of a somewhat chaotic mass of 
different formulas invented by different people at different times. The 

p 
formula for a paid-up policy, 1 - W^> ^** invented by Dr. T. B. Sprague 

{J, I, A., vii, 59), and first applied by him, with modifications, to the calcula- 
tion of surrender values {J, J. A,^ xziv, 365) ; and he was the first to advocate 
the use of the " select " policy value JfiY)x in their calculation {J. I. A ., xxii, 
417 et seq,). The principle of getting surrender values direct from the ^ pro- 
portionate " paid-up pohcies in limited-payment and endowment assurance 
cases, was adoptea by me early in 1901, and for a long time I thought it 
was onginal ; but I faiave heard recently that Mr. Chatham had adopted it 
some years previously, though it was not published till his paper of last 
session. To nim, therefore, is due the credit of being the first to devise the 
method and to put it into practical operation. The fact that the value of 
a benefit carrying the right to bonus at a fixed rate is eaual to the value 
of a uidform benefit at a certain lower rate of interest, must nave been known 
to many actuaries, and the point has been touched upon by Dr. T. B. Sprague 
and Mr. G. F. Hardy ; but I do not know that the demonstration has heen 
published hitherto.* 

In reply to those gentlemen who wish to compare the values now pro- 
posed, wim those given by other methods, I have to point out that elaborate 
tables of values by different methods are given in the papers to which I 
have referred by Mr. Crisford, Mr. MacFadyen, M^. Fulford, and Mr. 
Chatham ; and I do not think that much would have been gained by 
repeating the tables there given, for any one who wishes to study the sub- 
ject will, naturally, not be content to accept the views of one writer without 
ascertaining those of the others who have worked at the subject, and com- 
paring the different conclusions. The references to former papers are in- 

* A demonstration similar to that on p. 288 was given by Mr. H. W. Brown in 
his paper (1899) on the Valoation of Special Class Policies {Transactions of the 
Actuarial Society <^ Sdinburgh^ Vol. iv. No. 12). A sinilar demonstration will also 
be found in an unsigned review (1904)| /. /. A.^ xxxviii. 875. —Ed. 
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serted with^the object of facilitating such reference and comparison, and 
thus avoiding a great deal of unnecessary repetition. 

With reffard to the rate of mortality among lives who surrender th^ 
policies, I Dbad myself unable to agree with some of Mr. Chatham's con- 
clusions. He holds (I understand) that because 840 withdrawals oat of 
1085 were due to impecuniosity, therefore no option is exercised in the 
matter of withdrawal This conclusion seems to me to be logically unsound, 
firstly because the 245 surrenders due to other causes might be sufficient to 
cause an adverse selection, and secondly for the following reason : Ont of 
a number of impecunious persons, say 100, it is possible that d9, say, might 
be select lives and surrender their policies, and that the remaining person 
might be in very bad health and either keep his policy in foroe by means 
of a loan, or sell it to a speculative purchaser for more than the surrender 
value. In these circumstances every surrender would be due to impeconi- 
osity, and yet the option would be exercised to the maximum extent possible 
against the Office. Therefore, even if it were proved that every surrender 
was due to impecuniosity, it would not necessarily follow that no option is 
exercised, because the (mmaged lives might have exercised the option by 
continuing their policies or selling them to a third person who would do sa 
Mr. Ohathetm states that Mr. Besant's investigation showed that the above- 
mentioned 840 withdrawals were likely to be worse lives than those who 
remained, but from the report of Mr. Besant's remarks it would appear that 
this was a mere opinion, and no £eu^ are cited in support of it. It seems 
to me that if a man in bad health is reluctant to surrender his bonus, he 
will be still more reluctant to surrender his whole policy, and that for this 
reason Mr. G. F. Hardy's figures are evidence (though not conclusive proof) 
of a selection adverse to the Office. On the other hand, Mr. Chatnam's 
figures, taken from the Scottish and British Experiences respectively, seem 
to me to be inconclusive, because it is possible that the rates of mortality 
in the two sections (apart from withdrawals) might be different. The fact 
that the rates of withdrawal are different indicates some difiisrenoe in the 
circumstauces of the lives in the two sections, and in view of this I do not 
see what ri^ht we have to assume that the rates of mortality would be the 
same were it not for the influence of the withdrawals. The evidence, there- 
fore, seems to me conflicting, and until conclusive evidence is produced, I 
think it is only prudent to give the Office the benefit of the doubt ; but this 
is one of the controversial points on which we cannot expect at this stage 
to secure agreement. The rate of mortalitv among withdrawing lives is, 
however, a matter of fact, not of opinion, and it shomd therefore M capable 
of proof^ one way or the other. In the transactions of the recent Actuarial 
Congress there is a reference to an investigation by Dr. Fredholm into the 
mortality among the withdrawals from the " Skandia," which is stated to 
have shown that the existence of an adverse selection is improbable ; but I 
have not yet seen Dr. Fredholm's report A larger investigation is being 
made by a number of Scandinavian Companies into the same question, but 
I do not think that this has been completed yet, and it seems to me that 
the only way of settling the question would be to make a similar investi- 
gation among British Companies — ^provided it were found possible to trace 
the withdrawals with sufficient accuracy. 

Assuming the existence of an adverse selection when bonuses are sur- 
rendered for cash, it follows that the use of an aggregate table for finding 
the cash values is wrong in principle, and would tend to give too small values 
at young ages and too larffe values later in Ufe. Therefore it seems to me 
that the use of the 0^ table as advocated by Mr. Chatham leads to this 
difficulty, namely, that the cash values of bonus would tend in most cases 
to be too large : or if this tendency be corrected by using, say, select values 
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for bonuses, and aggregate values for paid-up policies, then in most cases a 
bonus would have a so^er value than a paid-up policy of tiie same amount, 
which would almost certainly cause complaints by policyholders, and be very 
difficult of explanation* 

I quite agree with Mr. Chatham that the explanatory leaflet appended to 
the paper could be simplified, and my object in giving it was not that it 
might serve as a model, but that I hopjed to receive susgestions for its 
improvement ; and if any of you have similar loftflets I shall be srateful 
if you will favour me with copies. With regard to the expression ^^breach 
of contract,*' I may say that the prospectuses of all the 59 Companies 
mentioued in the paper, without exception, promise '* liberal surrender 
values," or words to that effect, and in these circumstances I think it is 
clear that the right to surrender is part of the contract^ and therefore that 
no deduction should be made on that ground. Whether a deduction should 
be made on account of disturbance of the Office's arrangements is quite a 
different question, and ^* breach of contract " is not the correct expression 
to use in tnis connection. 

I do not follow Mr. Gunn's remarks about the rate of interest used in the 
calculations. In whole-life assurance the paid-up policy it derived from 
the Office premiums, and the rate of interest involvea is, I suppose, usually 
about 3^ per cent, which is not widely different from the rate earned ; and 
in limitea-payment and endowment assurances the paid-up policy is arbi- 
tnur^ and entirely independent of the rate of interesU 

When the surrender value of a double endowment exceeds the sum pay- 
able at death, there is, as Mr. Rankin points out, a slight inconsistency 
between it and the surrender value proposed for a pure endowment in that 
" select " functions are used throughout for the former, but an " ultimate " 
function for the latter. This had not escaped my notice ; but I consider 
the proposed methods sufficiently good for practical piuposes. The incon- 
sistency could be removed by using a combination of "select'' and " ultimate " 
functions in the former case, but I think that the disadvantage of this 
complication would outweigh any advantage gained thereby. 

I would remind Mr. Maxwell that my reason for recommending a 
"proportionate'' paid-up policy is the simplicity and popularity of the 
system, combinea with the fact that, as a rule, it gives results which 
are sufficiently accurate for practical purposes. I do not claim that it is 
theoretically correct. Unless he is prepared to discard the system alto- 
gether and thus run counter to the general practice of most Offices, I think 
he will find that it is impossible to avoid some anomalies, and that it is 
difficult to confine them within smaller limits than I have done. It is, of 
course, a matter of opinion whether the advantages of the system outweigh 
its disadvantages, and therefore we cannot expect universal agreement 
regarding it ; but I think there is no doubt that the discrepancies to which 
Mr. Maxwell draws attention are of very rare occurrence, and that in most 
cases which occur in practice the system works fairly well. In comparing 
the proposed values with the 0" 3 per cent reserves, it must be borne in 
mina that those reserves are based on three assumptions, namely : (1) that 
the rate of interest is 3 per cent ; (2) that the future rates of mortality will 
be those shown by the aggregate O" table ; and (3) that the expenses are 
uniform throughout the duration of the policy and equal in amount to the 
difference between the Office and the 0" 3 per cent net premium. Now 
the rate of interest earned is nearer 4 per cent than 3 per cent ; the rates 
of mortality are better represented by the O^**^ and 0^^^ (select) tables than 
by the 0* ; and the expenses are certainly not uniform, but are very much 
heavier in the first than in subsequent years. That b to say, eveiy assump- 
tion on which the 0" reserves are based is incorrect, and as the three 
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N response to the invitation of your President to prepare and 
submit a Paper, to the Faculty during the present session, I 
thought that' it would be appropriate, and I hope also of some 
interest to the Members, if I endeavoured to deal with a section 
of that important Investigation, recently completed, into the 
mortality of Assured Lives and Annuitants, in which the Faculty 
and, the Institute so happily collaborated, to the great advantage 
of the actuarial profession. 

I have selected, for the particular subject of these Notes, the 
British. Offices Life Annuity Tables. I propose to advert, in the 
first place, to the indications and persistence of selection in the 
unadjusted data of that experience, and the consequent difficulties 
found in forming graduated Select Tables which should pass, after 
a convenient number of years, into an Ultimate Table ;. and to 
consider some of the causes of these difficulties. I then propose 
briefly to review the processes of graduation followed by Mr. 
G. F. Hardy, and in particular the endeavours made, under 
unfavourable conditions, to retain, to the fullest possible extent, 
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the advantages resulting from a graduation by Makeham's ]aw. 
This will lead up to m}' main practical object in these Notes, 
namely, to consider the suggestions made by Mr. Hardy for the 
calculation of joint-annuity values by the employment of the law 
of uniform seniority, under the particular conditions and dis- 
abilities arising in the graduated Female Annuitant Table ; and 
to compute and submit, for the consideration andi use of the 
Profession, a specimen set of the Tables required, in order 
practically to illustrate and apply Mr. Hardy's suggestions, in 
deducing annuity values on two joint lives. 



UNADJUSTED DATA : THS PERS^TENCE QF SE^^CTION, IN 
RELATION TO THE GRADUATED TABLES. 

It will be remembered that Mr. Hardy found considerable 
difficulty in effecting a good and satisfactory junction between the 
Select mortality of the first five, or te^ y^rs, a^ ^h« nyictatity 
of the Aggregate Table, after exclusion of the ^perience of ^ho^e 
early years. The object. <94 8u«h a juacii^o w^ of cquisq, to a^ out 
the graduated results in, a form sttifced for practical use, Vy the 
employment of Select Tables, preferably, for a t^rm of fiv^, ^u[id in 
any case for a term not exceeding teivye^a* within iiltii&%l» Table, 
representing at each age the combined experience of lat^r dttn^ions. 

In Tables I to IV of the Appendix to this Paper, I show the 
nature, and to some extent the causes, of this difficulty. Columns 
(1), (2), (4), (5), and (6), of tli.ese Tables, ^e extracted froQi the 
two tables given by Mr. Hanly^ in the brief ^tatei^ent pf his 
method of graduation,, on pp. 124 and 125 pf the Accwni qf the^ 
Principles and Methods adopted in the GradtuUionqf i^fi Experience^ ele,^ 
and show the difficulty in forming a, jujnctiosk between tbe Select 
Tables and the ultimate Aggregate Tables aftec fivQ, or ^v#ii t^n^ 
years. Columns (3), (7), and (8)„ of Tables I l^o IV of the AppendiJ^ 
are here included for the first time, and ar^ ii^tei^dc^ %Q show how 
far a good junction could be madQ, if t^he ultiniAt^ Table wore 
based on Select, instead of on Aggregaie^ dataw 

Before qonsidering as to the indications giv^n l^y these Tables^ 
it is necessary clearly to discriminate betwQeii U^e differ^Qt forms 
of expectations of life set out in Tables I tp Vf^ %Qd also between 
the Select and Aggregate data upon which they are based, I 
have followed Mr. Hardy in coiisideripg cQmparisoQs of U)Q 
expectations of life as far better and more CQn<;lusiye than com- 
parisons of the rates of mortality, which, on aooQUQt of th« paucity 
of the data when difierpntiated for particuhg: pntry %ge8 aiid 
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durations, exhibit perplexing, irid even violent, fluetiMktion^# In 
«ohunn (4) of Tablee I to IV are given, for the groups c^.f^^efi 
indicated, the average values of t^z-%^% an<i ^-whio* ^^M W tftsay^ 
the curtate expectation of life at age x, in respect /»{ eele^ ^id 
entering at ag^ \f'^^\ or [a;-*- 10], obseived after preeis^ fir# or 
4ien years' duration. In column (2) are given the SkYeritgeiexpecta* 
tiona of life^ deduced from the Aggregate Tables^ afUir exclu4ing 
(he experience of the first five, or ten, years. These ^x^, the 
average' values of the expectations, over the groups of ages 
indicated, given in the volume of Ufutdjusled D<ik^ ojk pp. 1^9 
and 190-1 for Male Lives, and on pp. 19d-9 and 200*1 for Fep^ale 
Jjives, after five years and ten years respectively, and may con-^ 
veniei»tly be represented by the symbols e^^ and ef^S\ (The 
expectations actually tabulated io the volume pf UnadjutUd Data 
beiug "complete," have been rediKed by '5 to maka thepi "curtate " 
for purposes of comparison.) The values in eolumn (.2) o{ Tables 
I to lY thus represent, at age ^ the average expectationsi computed 
from mixed aggregate data of upwards of five, or ten, years' 
duraUop. 

. In column (3) I have inserted average expeetations of life 
4educed from Sekci data, after elimi^iatjng the first five, or ten, 
years' experience. These expe^tatioiMa, which may be designated 
^S or if^!\ ar^ deduced from the experience set out lor Male Lives 
on pp. 1 to 74, and for Female Lives <mi pp. 76 tei 166, of the volume 
<tf Unadjusted Data. The data, there set out in respect of particular 
entry ages and durations, have here been brought together at 
ages attained, but with exclusion of the experience of the first five 
^or ten) years from entry, so that 

and et5=i^/+,|;?+4^?+. . .+«...,1^?. 

X having, throughout, values of 5 and upwards. The valut s of 
^l^ are thus derived from mixed Select data of upwards of five 
years' duration. The resulting numbers exposed to risk, deatlw, 
rates of mortality, and curtate expectations of life, are set oat at 
4tg«s attained in columns (6) to (9) of TaUles V to VIII for Male and 
Female Annuitants, excluding the first five, and also the fiist ten, 
years' experience. In columns (2) to (5) of these Tables are set out 
tlie numbers exposed to risk, deaths, rates of mortality, and curtate 
oxpectations of life at ages attained, as deduced from the Aggregate 
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Data, excluding the experience of the first five, and of the first ten, 
years ; these latter figures being extracted from the Tables given 
for Male Lives on pp. 188-91, and for Female Lives on pp. 198* 
201, of the volume of Unadjusied Data, 

The distinction between the Aggregate and Select data is, as 
wQl be remembered, in respect of the different methods of elimi- 
nating duplicates adopted in the two sets of data. In the Select 
data, duplicates were only eliminated, when arising at the same 
entry age; so that, for example, an annuitant effecting two 
contracts at age 20, a third at age 40, and a fourth at age 60 
at entry, would be included in the Select data once at each of 
the ages at entry, 20, 40, and 60. In the Aggregate data, 
however, duplicates were eliminated at all ages attained or 
passed through; so that, in the above example, only the first 
contract, effected at age 20, and continuing until death, or 
until the termination of the period of observation, would be 
included in the Aggregate data. The effect is that the cases 
of re-selection were included in the Select data, but not in the 
Aggregate data ; and it will be seen, on comparing the rates of 
mortality in columns (4) and (8), and more conclusively on com- 
paring the expectations of life in columns (5) and (9), of Tables 
V to VIII, that the mortality is materially lighter, at almost all 
ages, by the Select data, than by the Aggregate data. The Select 
expectations are, in fact, greater than the Aggregate at all ages, 
excepting only ages 80-85 for Male Lives, and ages 93-100 for 
Female Lives. It follows that the inclusion in the Seject data of 
the cases of re-selection has the effect of somewhat materially 
increasing the vitality of the lives observed. 

Reverting now to Tables I to IV of the Appendix, it will be seen 
that the average values^ of the select expectations, computed 
after precisely five (or ten) years from entry, ^i,.5]+8 (or ^ix-ioj+io) 
are, at all groups of ages between 55 and 89 (excepting only 
at ages 55-64 in the ultimate Female Table excluding ten 
years), persistently greater than the average expectations deduced 
from Aggregate data at the same groups of ages, in respect of 

1 It Khould perhaps be noted that, in following the plan adopted bj Mr. Hard3r 
of combining the values of «[,. 5)^.5 and ^x.ioi+io*^"'' ten consecutive values of «, and 
taking the average of such ten values, the vitality of the lives is probably somewhat 
overstated (as compared with expectations taken at an individual age) by the 
inclusion of such cases of re-selection as fell within the period of ten years. Thus 
the successive values of ^(x-6]+ft» ^^ ^^® combined group a:=56 to 64, indude all 
entr^ ages 50 to 59 inclusive, and if annuity contracts were effected on the same life 
(for instance) at entry ages 60, 63, and 56, the value of the average expectation 
deduced from the group would be enhanced, by any superior vitality included in 
respect of such cases of re-selection. 
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durations of upwards of five years, «? (or t^f). The effect is, 
as pointed out by Mr. Hardy, that if a junction were made with 
an ultimate aggregate Table after five, or even after ten, years, the 
graduated expectations at those points, and also those deduced 
therefrom as at entry, would understate the true expectations, 
with a corresponding understatement of the annuity values, as 
at five, or ten, years after entry, and as at entry. This would be 
a serious defect in a Table intended mainly to be employed in 
dealings with and valuations of annuity business ; and Mr. Hardy, 
in view of this practical difficulty, resorted to the ingenious device 
of a junction with a htfpoiheiical mortality Table, so constructed as 
closely to reproduce the expectations five years after entry, e^g^a^^sy 
and which, when combined with the graduated select mortality 
table for the first five years, should also closely reproduce the 
expectations of life as at entry. That he attained these objects 
with conspicuous success is sufficiently shown by the Tables on 
pp. 144-5 of the Account of Principles and Methods^ etc* 

It is probable that an alternative course might have been 
followed, and that if the select data given in columns (6) to (9) 
of Tables V to YIII had been available when the graduation 
was under consideration, an ultimate Table, deduced from such 
data, with exclusion of five, or ten, years, would have been found 
to give a satisfactory junction with the select mortality rates of 
the earlier years. This will, I think, be demonstrated on reference 
to columns (3), (7), and (8) of Tables I to IV, in which the 
average values of the select expectations after precisely five (or 

ten) years, ^[x-si+s ^^ ^(x-ioi+io* ^^® compared with the average 
expectations deduced from mixed Select data, excluding the 
fiist five years' experience, e^l\ or e^"l It will be seen that 
the differences are much reduced in magnitude, as compared 
with those given in columns (5) and (6) ; and that, instead of 
being persistently in excess, they now exhibit several fluctua- 
tions as to sign; and it is on the whole evident that a good 
junction could be made with the select ultimate Table after five 
years, and a practically perfect one after ten years, from entry. 
In fact, the substitution of the select ultimate Table for 
the aggregate ultimate Table, appears precisely to meet the 
practical necessities of the graduation. The persistence of selec- 
tion after five years introduces an awkward breach of continuity 
between the experience at that point of duration, and the experi- 
^ice shown in the aggregate ultimate Table, with its lower average 
vitality^ caused by the exclusion from that Table of all cases of 
j-e^selection ; whilst, on the other hand, the continuity is practically 
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I 



[Read before the Faculty 11 March 1907.] 



N response to the invitation of your President to prepare and 
sabmit a Paper, to the Faculty during the present session, I 
thought that' it would be appropriate, and I hope also of some 
interest to the Members, if I endeavoured to deal with a section 
of that important Investigation, recently completed, into the 
mortality of Assured Lives and Annuitants, in which the Faculty 
and, the Institute so happily collaborated, to the great advantage 
of the actuarial profession. 

I have selected, for the particular subject of these Notes, the 
British. Offices Life Annuity Tables. I propose to advert, in the 
first place, to the indications and persistence of selection in the 
unadjusted data of that experience, and the consequent difficulties 
found in forming graduated Select Tables which should pass, after 
a convenient number of ye^irs, into an Ultimate Table; and to 
consider some of the causes of these difficulties. I then propose 
briefly to review the processes of graduation followed by Mr. 
G. F. Hardy, and in particular the endeavours made, under 
unfavourable conditions, to retain, to the fullest possible extent, 

vou III. 2 c 
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or fractional ; the logarithm of the comhined probability is then 
equal to 

-«'(^«+r-^.)e^'<l+C*+") ' '. (3) 

There are now two different methods bj -which* probabilities and 
annuities on two joint lives of substituted ages can he employed : 
(i) by the substitution of two lives of equal age ; (ii) by.the sab- 
stitution of two lives with a constant difference of years between 
the ages (the value of n being determined by the relation pf /?^' to 
^^' as above). It will be desirable to demonstrate separately each 
of these two methods. 

(i) The logarithm of the joint probability, in respect of two 
lives of equal age [x+^j+Z, is equal to 

-(//IV-/V)-C(v^„..--V^^/J^V+i:^) (4) 

and -this is identical with formula (3) above, provided that 

that is, if c»c»*+^^''. 

whence * l+c» (5) 

log« 
The above joint probabiiitiee being -oqual for all values of r, it 
follows that the joint annuities are also equal at all rates of 
interest, so that 

where s=_!li±^- 

logi: i ' ' 

(ii) The logarithm of the joint probability in respect of two 
lives of substituted ages [a;+«]+<, and [«+«— n]+^ (where the 
difference betwen the ages ia « years) is equal to 

log.;^r,;-U.t,^;%c= -K«'-^+«^^)--<5^'^ 

-(//^V-/r)-^(v^c^r-V^*)ian4:'+c') (4a) 

and this expression is identical with formula (3) above, provided 
that 2o»«l+e^+« 

that is, if ^J^J^^^ 

2 
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• • - • ToffJl^ 

log c 
Thus, by this formula, 

' n.^\ . ft) /. to) •*) . /fiii\ 

^t all rates of iaterest, the value of s being (}educed by formula (5a). 
. The above fornotulaa are thrx)ughout true for «J1 values o{ t^ 
and are therefore applicable , to select, or ultimate, probabilities 
or annuities. For ultimate annuities, writing (x) for \x\^i and 
{x+A) for [a;4-i]+^ iu formulas (6) aud (6a) above, we have 

a(«) (i) _A (a) (b) 

vespectivelyi 

We have thus the choice between two metheds, one of whioh 
involves the quantity n (arising from the relation of )3<^) to P^^^ 
in the two mortality Tables) in the construction of the unifoim 
seniority Table, but dedueea joint annuity values on lives of equal 
agejt whilst the- other method proceeds on the basis of equal sub- 
stituted ages, in the construction of the uniform seniority TaU^, 
but with a (differ^nc^ of * years between the 8ul)stituted ages upon 
which the joi^t anuttity. values are calculated. 

The 9ie1(hod (i) requires the calculation of a distinct Table of 
nniform seniority by formula (5) for each value of % involved, 
that is, for each combination ef mortality Tables; but proceeds 
by the usual and convenient course of computing joint annuities 
on substituted lives of equal age. I have adopted this method in 
preference tO lh# other, partly beeause it is clearly that suggested 
by Mr. Hardy (see p. 137, Awmid of Principhs and Meihods^ etc.), 
and partly because the laborious calculations involved in the com> 
putation of select joint annuities on two lives of equal age were 
already well in hand when these alternative methods came up for 
^onsidieffatioh. 

...Tbe method (ii) haa the advance that a siagle Table of uni- 
form seaiofity, eompuled by the ordinary formula 

logc 
{where the ordinary limits of the values of h'ss(h+n) are ex- 
tended, according to the value of n in the two particular mortality 
Tables takw in eonhiaatioiD) ; but it has the slight iBconvenience 
of involving the caleniatioai of joint annuities on two substituted 
lives, with a.eonatanl differeuce of n yeara betwaen the ages. 
. It should be added that, in lieu of construtflfting a special Table, 
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or tables, of uniform seniority, the alternative course may be 
adopted of deducing the ages of the substituted lives from a Table 
of the force of mortality ; and it will now be shown that the value 
of /EA may be taken from eHker of the mortality Tables which are 
to be combined for joint annuities, or indeed from any single 
Table whatever, graduated by Makeham's first modification of 
Gk>mpertz's law, with a value of c identical with that adopted in 
the graduation of the Tables which are to be combined. Thus, 
where it is desired to compute the value of a joint annuity on 
two lives [2;]+/ and [x+A]+/ by Tables (a) and (A) respectively {in 
which )3<*)=/9(»>c'*) the values of ^%\^x and of v\%^\^^\^t can be 
taken from either of the Tables (a) or (6), or from any other Table 
conditioned as above, and their sum equated either (i) to /<£x^»]+r 

We have 

and A*(*+A+ni+e=At+B«<5+*+«+« 

where At and B| are functions of t only. Summing these expres- 
sions, we have 

/il,HH«+*+ni+«=2A,+BtC«+'(l+c*+'^) . . . . . <7) 
But (i), substituting ages [a:+s]+» nnd [a;+«+n]4-/, 

/i[*+.l+«.[»+.+«l+t=2Af+BtC«+«(C+c»+»») . . . • (8) 

which is identical with (7) if 

^ l+c*-^« 

l+c« 

whatever values are assigned to Ac and Be.' 

Also (ii), substituting two lives of equal age [a;4-f]+^9 

i"[«+tl+«.[aj+*l+«=2Ae+Btc«+«(C+C) , . . . . . . (9) 

which is identical with (7) if 

Method (ii) lends itself readily to the deduction of substituted 
equal ages by the use of a Table of /^xj+t; but by method (i), 
it would be somewhat troublesome in practice to find the two 
values of /x (with ages differing by n years) the sum of which 
was identical with the sum of the two values of /i taken out in 
respect of the true ages of the lives ; and in this case a Table of 
uniform deniority would be more useful 

APPLICATION OF ABOVE PRINCIPLES AND FORUTJLAS TO BRITISH 

OFFICES ANNUITY EXPERIENCE. 

Mr. Hardy's method involves the calculation of joint annuities 
for two lives upon all combinations (in pairs) of the male annuity 
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Table, and the first, and second, series of the female annuity Table. 
In the construction of these three Tables, the following relations 
of the constcint P hold good, for all values of f : — 

)S<7> = /3<^/'c =^^c'^ (10) 

P^^;^=/^rc-'=P^^c-'' (11) 

/3<j;^=/3<7>c»* =/3</V» (12) 

identical values of the constant c and of the function \ft having 
been adopted in the graduation of the three Tables. If it be 
then desired to substitute, for an annuity on two lives [x]+t and 
[:r+A]+/, having mortality respectively according to the Tables 
entering into the several combinations specified in the scheme set 
out below, an annuity on two lives of equal age [a:+5]+^, accord- 
ing to the same combination of mortality, the equivalent equal 
ages will be arrived at by the employment of formula (5), with 
ralues of n, as shown in the formulas of relation (10) to (12) 
above : — 



Case 

No. 



(I) 



(2) 



(3) 



(4) 



(5) 



(6) 
(7) 



Mortality of 
Younger Life 
acconling to 



Male Table 



Female (lot 
Series) 

Male Table 



Female (2nd 
Series) 

Female (Ut 
Series) 

Female (2nd 
Series) 

(a) Male Table 
lb) Female (1st 
Series) 



Mortality of 

Older Life 

according to 



Female (Ist 
Series) 

Male Table 



Female (2ud 
Series) 

Male Table 



Female (2nd 
Series) 

Female (Ist 
Series) 

Male Table 

Female (1st 

Series) 



1 



(c) Female (2nd ! Female (2nd 



Series) 



Series) 



Value of 



-1 



24 



-24 



25 



-25 







Value of 
s 



log 

*l+c-J_ 
logc 
l-fc*+i 



log 



i+c 



log 



logc 

l_+_C*+24 
1 + r2* 



log 



log 



log 



log 



logc 
Ijfc*-«* 

T + C~^ 

logc 

l_+C*+23 

logc 
l+c*-2^ 

l + C-26 

logc 
l+c* 



logc 



Formuin 
No. 



(13) 



(14) 



(15) 



(16) 



(17) 



(18) 



(19) 



I have computed, for all required values of A, the seven distinct 
VOL. III. 2 D 
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Tables of Uniform Seniority given by formulas (13) to (19) above. 
These are given in Table XIV of the Appendix, and are applicable 
at all rates of interest, and in the calculation of joint annuities on 
two lives, at all identical durations from entry. 

Tables of select and ultimate annuity values on two lives of 
<cqual age have also been computed, at 3 and 4 per.eent., according 
to each of the above combinations of mortality, involving one or 
more female lives. The combinations (1), (3), (5) being com- 
plementary to the combinations (2), (4), (6), are, of course, 
respectively identical, where annuity values on equal ages are 
tabulated ; a single Table of annuity values therefore serves for 
each of these two combinations. The whole of the annuity values 
required for the different combinations including one or two 
female lives, are given in Tables XV to XVIII of the Appendix. 

For the purpose of computing these Tables, it was necessary to 
calculate the fundamental Tables of the First and Second Series, 
wliich constitute, when combined, the graduated Female Annuity 
Table. The logarithms of the numbers living were worked out 
for each series by the formula 

logW«=log^«+(a;+/)log5+(^+q[og^t 

for all values of [2], and all values of t from to 5 inclusive ; the 
appropriate values of the constants for the First Series, and the 
Second Series, for the above values of ^, being taken from p. 43 of 
the volume of Tables deduced from the Graduated JSxperienee of 
Life Annuitants, The resulting values of log /[a:]+e are given to 
six places for the First Series in Table XII, and for the Second 
Series in Table XIII of the Appendix. The natural numbers of 
these logarithms, when summed in respect of particular values of 
[x] and t, give the numbers living according to the graduated O^'^ 
Table. In a few cases, a difference of ±1 was found in the 
resulting numbers living, as compared with the graduated Table ; 
and at entry ages 20 to 24 there were somewhat greater differences 
(never, however, exceeding 15 in a radix of 100,000), arising from 
arbitrary alterations made by Mr. Hardy, in order to preserve the 
progression of the values of P[z]+t at these early entry ages. 

The logarithms of the numbers living given in Tables XTT and 
XIII, in respect of the First, and of* the Second, Series of the 
Female Table, were then combined with one another, and with 
the logarithms of the numbers living in the Male Table (given 
on pp. 4, 5 of the volume of I'ables deduced, eic.)^ in order to 
form the required joint mortality tables, from which the joint 
annuities for the different combinations were deduced. The 
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logarithms of the numbers living for the Male Table being given 
to five figures only in the published volume, the combinations into 
which the Male Table entered were necessarily cut down to five* 
figure logarithms. The ultimate annuity values for each com- 
bination were first computed, by the usual method of D and N 
columns, and the ultimate annuity value a^+s at each age was 
then extended back through the successive select values a[«]+4, 
a^TS^ty ^[«]-»-s) ^x]+ir ^^^ ^x\ \ A somewhat long and troublesome 
operation, occupying at least sixteen hours for each combined 
mortality table, at a single rate of interest. In order to economise 
space, the select values, a^x\ ^i^d the ultimate values, 0^^+99 for each 
combination, are alone tabulated for all values of x^ at 3 and 4 
per cent, interest. I had proposed to include also select and 
ultimate annuity values at 5 per cent., but time did not permit of 
their computation ; should there be any desire for the inclusion of 
annuity values at other rates of interest they can be computed 
and published as an Appendix to the present Paper.^ 



FORMULAS FOR DETERMINING JOINT ANNUITY VALUES ACCORDING 
TO THE BRITISH OFFICES ANNUITY TABLES, ON T^'O FEMALE 
LIVES, OR A MALE AND FEMALE LIFE, IN TERMS OF ANNUITY 
VALUES BASED ON THE MALE TABLE AND THE FIRST, OR 
SECOND, SERIES OF THE FEMALE TABLE. 

I now proceed to set out the very simple demonstration required 
to prove the accuracy of the relation shown by Mr. Hardy in 
formulas (14) and (15) on p. 137 of the Acamni of Principles and 
MethodSj etc, as subsisting between the desired joint annuity 
according to the British Offices Annuity Tables, on a male and 
a female life, or on two female lives, and the annuity values 
deduced from combinations between the Male Table and the First 
and Second Series of the Female Table. 

Taking first the case of a joint annuity on a male life (x) and 
a female life (y) we have 

where the bracketed symbols (m), (/), (1), and (2) distinguish the 

1 The Select and Ultimate annuity values on two joint lives of equal age have since 
l>een computed at 5 per cent, interest, and are given in Tables XIX and XX of the 
Appendix. 
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Male and Female Tables, and the First and Second Series of the 
Female Table. The above expression reduces to 

* y * IF 

If now r,=| j-L_=|, andjj-=|; 

we have finally a<mH/)^gjLir -t-^^x , ^20). 

which is Mr. Hardy's formula (14), referred to above. 

If it is desired to avoid the double processes of multiplication 
and division, we may alternatively put 

and we then have 

a<?>'/;=pX?'^i»+(i-p,y?7 .... (21). 

Taking now the case of a joint annuity on two female lives 
(x) and (y), we have 

Vf^;i',W.+t^w;?,+ 

4-1.7 ^2> 7 f2) 4-*^7 W 7 (2) 4_ 1 

(22). 



_ a'l"y +r,a«'^' + r,a";w + r^r/t'^;' 



(l+»g(l+r,) 

which is identical with Mr. Hardy's formula (15). 
Expressed in terms of p and (1 — />), this becomes 

+ (1-P,)(l-P,)a'i7 (23). 

It should be added that formulas (20) to (23) apply for deducing 
the value of o^jc^+^yj^.,, whatever value be assigned to t \ the sectional 
joint annuity values being, of course, computed and employed 
for the assigned value of /, In Table XXI of the Appendix are 

/'" ^(2) 

given select and ultimate values of /)jc =;./)> and (1 —/>,)=' (these 
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values being, of course, complementary to one another). As the 
values of l^ become practically negligible after age 79, it is not 
necessary to extend the Table beyond that age. 

It may be convenient to add the formulas for joint annuities on 
thi*ee lives, although Tables of uniform seniority, and subsidiary 
Tables of joint annuities on three lives of equal age, are not 
included in this Paper. In the case of a joint annuity on a male 
life, (a;), and two female lives, (y) and (z\ we have — 

'•""" (l+r,)(l+r.) • • • ^-*^- 

This is Mr. Hardy's formula (16), and may be otherwise expressed 
as — 

+(i-p.)(i-/>.K?T; (25). 

In the case of an annuity on three female lives, (x) (y) (z), we 
have — 

+V-.«?r?+V/.a'rj'?]-(l+'-.) (l+'V) (l + '-x) 
==P.PyP^<i''JTJH^-P.)PyP.aT/\^+^^^^ 

+px/>,(i -/>,KT?+(i -Px)(i -/>>.a<j7H(i -/>>,(! -p.yr:]^ 

This formula is not deduced by Mr. Hardy. 



APPLICATION AND USE OF THE TABLES GIVEN IN THE APPENDIX, 
IN THE CALCUI^TION OF JOINT ANNUITY VALUES ON TWO LIVES. 

It only remains ' practically to illustrate the' use of the above 
methods, and of the Tables given in the Appendix, in computing 
the values of joint-annuities on two lives. This can best be done 
by a few examples, showing precisely the method proposed to be 
followed, and the amount of labour involved ; but, before setting 
these out, it will be useful to refer to the two-life Tables already 
published, on the basis of the British Offices Life Annuity 
Experience. 

The monetary Tables deduced from the graduated experience 
of life Annuitants (Male ami Female) include joint-annuity 
values (select and ultimate) on two lives at 2^, 3, and 3^ per cent, 
interest, separately tabulated for two male lives; a male and 
a female life ; and two female lives. These values are tabulated 
only for equal ages, and for differences of 5, 10, 15 . . . up to 75 
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years, between the ages of the lives. For intermediate differences 
of age, the values must be approximately deduced by interpolation. 

At 4, and also at 5, per cent, interest, select and ultimate annuity 
values, discriminated as above as to sex, are tabulated in re- 
spect of iwo equal ages only. These annuity values are compnted 
for each tenth of a year of age ; and a Table of uniform seniority 
is added (identical with column (6) of Table XIY in the Appendix 
to the present paper), which is applicable only (so far as the 
volume of monetary Tables is concerned) to the deduction of joint- 
annuities on two male lives. The values of joint-annuities on two 
male lives of equal age, interpolated for tenths of a year of age, 
and intended for use with the uniform seniority Table, are also 
included at 2|, 3, and 3^ per cent, interest. 

As regards two male lives of any age, therefore, select and 
ultimate joint-annuity values can be computed at 2^, 3, and 3| 
per cent., either (i) by the use of the tabular values on pp. 86-109 
of the volume of Tables deduced, interpolating where the differ- 
ence between the ages is other than a multiple of 5 ; or (ii) by the 
employment of the uniform seniority Table on page 190, and the 
Tables of joint-annuity values on two male lives of equal age on 
pp. 192-203 of the same volume. At 4 and 5 per cent., select and 
ultimate annuity values on two male lives can be computed by the 
use of the uniform seniority Table on p. 1 90, and the Tables of 
annuity values on two male lives of equal age given on pp. 204- 
211 of the volume of Tables deduced. 

In the case of a male and a female life, or of two female lives, 
the Tables of select and ultimate annuity values at 2^, 3, and 3i 
per cent., given on pp. 112-135 for two females, on pp. 138-161 for 
a male and female life (female the elder), and on pp. 164-187 for 
a male and female life (male the elder), can be employed, interpo- 
lating where the difference between the ages is other than a 
multiple of 5. 

The select and ultimate annuity values given at 4 and 5 per cent^ 
interest on pp. 212-19 in respect of two females, and on pp. 220-7 in 
respect of a male and female life, respectively of equal age, cannot, 
however, be used with the Table of uniform seniority on p. 190, 
because the law of uniform seniority does not hold (in its normal 
form) where a female life is involved. The ingenious method 
suggested by Mr. Lidstone, and explained and illustrated on 
pp. 230-3 of the volume of Tables, can, however, be employed in 
these cases. The method involves (i) the ascertainment (by 
interpolation where necessary) of the joint annuity values at the 
desired ages at 3, and at 3| per cent., from the values given 
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on pp. 112-87 of the volume; (ii) the calculation, from the 
Tables given on pp. 112-3, 138-9, and 164-5, of the eqaal ages 
giving identical annuity values at 3 and at 3^ per cent. : (iii) the 
calculation, by comparison of the equal ages deduced as above at 

3 and 3| per cent., of the modified equal ages, approximately 
applicable at 4 (or 5) per cent. ; (iv) the computation of the 
annuity value at the modified equal ages thus deduced, from the 

4 (or 5) per cent. Tables given on pp. 212-27 of the volume of 
Tables. 

The Tables appended to this Paper are intended for the practical 
application of the alternative method demonstrated earlier in the 
Paper, based upon the law of uniform seniority, in its application 
to the first and the second series of the Female Annuitants Table. 
I now proceed to illustrate the application of the method, and of 
the Tables, in a few practical examples. 

Example I. — Required the value of a^^ (Select) and of a^£.l^ 
(Ultimate) at 3, and at 4, per cent, interest. 
{a) Select annuity value at 3 per cent. 
By formula (21) this is equal to 

From Table XIY column (2) (male and female life — male the 
younger) we find that 

"H8I4D1 — ^sB-niss-sei 

and from column (3) of the same Table that 

^wlW— ^(m) (2) 
"128I40J — nwiGiaiej 

Referring now to Table XV (Select annuity values at 3 per 
cent.) we have 

a{syg!]= 18-601 <iS,=8-269 

a{Siaij=18;224 a{S^Si=7'995 

whence ai3l»5i,„% = 18-503 and ai,5?i,J!?,j =8-225 

Finally, taking out the values of /o^^oj »Tid (1— Pt«i) from the 
Select columns in Table XXI, 

^^3= -74553 and (l-/t>i^j)= 25447 
and the desired annuity value 

a|3i[!iS= (-74553 x 18-503)+(-25447 x 8-225) 
= 13-795 +2093=15-888 

ip) Select annuity value at 4 per cent. 

Here, the equivalent ages, deduced above, will apply, 
also the values of p^^^^xiA (1— ft4o])^ *"<^ ^® \i2ky% from Table 
XVII (Select annuity values at 4 per cent.), 
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<iSj= 16-345 a|Sig,=7-734 
fl{5ia]=16;053 a{5>ii2j=7-492 

aT»i'ipiij = 16-270 ai3iV^j = 7-695 

and a|Sia=(-74553 x 16-270)+(-25447 x 7-695) 
= 12-130 +1-958 = 14-088. 

Thdse examples are worked out by Mr. Lidstone, on p. 231 
of the volume of TohUi deduced. The value at 3 per cent is 
<leduced by him by iuterpolation as 15*885 (comparing with 
15-888 above), whilst at 4 per cent, the value by his approximate 
method would be 14 083 (comparing with 14-088 above). 

(c) Ultimate annuity value at 3 per cent. 

In this case, the equivalent ages deduced under (a) still 
apply ; and we have from Table XVI 

a<5Vi= 18-268 rt'S\2= 7-913 

«^iSVii= 17-893 a'2> 2=7-634 

nim) (1) —1ft. 170 /1<"'> <« — 7-868 

'*S8-28:38-a8 — *" ^'^ ^39 1«:30-16 — ' ""° 

The values of p„, and of (1— p^o) must now be taken from the 
ultimate columns in Table XXI; and we have 

a'SVi^=(-73963xl8-170)+(-26037x 7-868) 
= 13-439 + 2049=15-488 

as compared with 15*489, deduced by interpolation from the 
published 3 per cent, joint annuity values. 

(d) Ultimate annuity value at 4 per cent. 

Employing still the equivalent ages deduced under (a), we 
have from Table XVIIl 

aSVil = 16-054 a'S5*:S=7*403 

a'SVJi= 15-764 a'SV2= 7-156 

'*S8-a8 : 8338 — 1 «J ifl^ "39 16 : 3»'16 — * ODO 

Applying now the ultimate values of p^^ and {l—p^) from 
Table XXI, we have 

<V/o^=(-73963 X 15-979)+(-26037 x 7*363) 
= 11*819 +1-917=13*736 

The value deduced by Mr. Lidstone's method being 13*735. 

Example 11. — Required the value of tt|4|^j at 3, and 4, piT 
cent, interest. 

(e) Select annuity value at 3 per cent. 

By formula (22) the desired annuity value is equal to 
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Entering succesBively columns (6) (7) (8) and (6) of tlie 
Table XIV of uniform seniority, we have 

„ (IMl) — /, (1) (1) . /I <»> <2I__^ (1) (2) 
"I2SI80J — "[4S11I«111 > 'naslaoj — '*H81»I481»J 

"laSlaoJ — "t»7Bl307Bj > "123IW1 — "l«lU«lll 

and taking out the several annuities at integral ages from Table 
XV (Select annuities, 3 per cent.), we have 

OtiVi', =18-271 OiiVSj =6-272. 

<i2/] = 17-734 o^'iA =5'984. 

whence ai^?,\i,i%= 18-212 (h^i^iS^^^^^'^^^ 

alsoOiSVili =12-010 OigjiSi =5-135. 

«i§?,iV] = 11-686 OjSViJj =4-912> 

whence a,^?!5i«%=il-J67 <iWl„=5-nO. 

Taking then the select values of /oj^j, (1 — a\2si)> /^8oj» *"<1 (1 -"Ami) 
from Table XXI, we have, for the desired value 

(-59505 X -85854x18-212)+ (59505 X 14146 X 6022) 

+ (-85854 X -40495x1 1-767)+ (40495 x -14146 X 5-110) 

= 9-304 + -507 + 4091 +292 =14-194. 

(/) Sdect annuity value at 4 per cent. 

Using the same equivalent ages as before, we have, from 
Table XVII, 

fliSiSj =16-218 tfiliSj =5-954. 

OiSi^i^ = 15-789 OjiVS, =5-692. 

whence at^V-li]= 16-171 flt4ii,iA]=5-7^. 

al8oa,SSj2j =10-970 </iS,!Sj =4-906. 

<VA =1^;698 a^il, =4-701. 

«n»78U0-75J — *^ *^y "[431114311) — * 0<50^ 

and, applying, as before, the select values of p and (1 — />), 
a/5iKi= (-59505 X -85854 X 16-171)+(-59505 X '14146 x 5718) 
+ (•85854 X -40495 X 10-766)+(-40495 x -14146 X 4*883) 
= 8-261+ -481 + 3-743 +280 =12765. 

These examples were worked out by Mr. Lidstone on p. 232 of 
the volume of Tahiti deduced. The value at 3 per cent., as deduced 
by him by interpolation, is 14195 (comparing with 14-194 given 
above), whilst at 4 per cent., the value by his approximate method 
comes out at 12-767 (comparing with 12765 above). 

The above examples show that the method suggested by Mr. 
G. F. Hardy, and illustrated in this Paper, for the calculation 
of joint annuity values, gives results which are practically identical 
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with those deduced by Mr. Lidstone's approximate method ; and 
it will, I think, also be found that the resulte by both methods 
are practically exact. At the end of Mr. Lidstone's Memorandum, 
appended to the volume of Tables deduced^ the results brought 
out by the use of his method are compared with the joint annuity 
values, as deduced by one of Mr. G. F. Hardy's summation 
formulas, given in chap. xxiv. of the InsiiitUe of Actuaries Text- 
Bo€k^ Part II. The differences, '01 1 and '030 in the two examples 
given, appear somewhat considerable, having regard to the much 
smaller differences arising between the values as deduced in this 
Paper, and Mr. Lidstone's approximate results; and it will, I 
think, be found that the formula of approximate summation 
employed in this comparison ^probably Mr. G. F. Hardy's 
formula 39a) is not suitable for the calculation of select annuity 
values, because none of the terms of the formula (excepting ««) 
falls within the period of selection. In order to test this, I 
have calculated the values, at 5 per cent, interest, of the three 
joint annuity values a}^{i^ a^SVio^ a.nd a{£|<^{ by Mr. G. F. Hardy's 
extended formula (38), employing in the first two examples 15 
ordinates, at the points of duration 0, 3, 9, 15, 18 ... 51, 
54, 57, 63, and in the third example 17 ordinates, at the 
points of duration 0, 2, 6, 10, 12 . . . 38, 42, 46, 48. The 
resulting annuity values (which are no doubt practically exact) are 
12-608, 12-293, and 11*561, showing differences of only -005, 005, 
and '004, as compared with those obtained by Mr. Lidstone's 
method. The values of these three joint annuities, deduced at 5 per 
cent, interest by the methods illustrated in this Paper (employ- 
ing the values given in Tables XIX and XX) are respectively 
12-606, 12-294, and 11*562. 

It may be added that the formulas of approximate summation 
numbered (9) and (12), and possibly also (14), in Mr. Woolhoiise*s 
valuable paper in the Journal of the Institute of Actuaries (vol. 
xxvii, pp. 151-2) appear to be specially suitable for the calculation 
of select annuity values, having only five, seven, and seven terms 
respectively, of which one at least will usually fall within the 
first fire years. Thus the true value of a^^ at 3 per cent, accord- 
ing to the (y«^ Table, is 20 -2 70. Mr. Woolhouse's formula (9) 
gives a value of 20*276; his formula (12) gives 20-275, whilst 
Mr. G. F. Hardy's formula (39a) (with six ordinates) gives 20-257 ; 
and his extended formula (38), with twenty-five ordinates, gives 
20-270, an exact result. 



Life Annuity Tables (1893) 3 ' ' 

APPENDIX. 

On ilu rdaiions between the Male Annuitants Table and the FirH and 
Second Series of the Female Table, as regards the calcuUUion of idsvUical 
annuity values by variations in the age of the life, and in the raie of interest, 

1. Consideriiiff first the relations between the Male Table, and the 
Second Series of the Female Table : — 

Here/iJfi, = ir««*»**VA*45+i d). 

where k and a are constants, the yalues of which have to be determined.^ 
We have 

log l[:^ I = log ic + (x -f 24 + log a + log /(x+fel+l 

Setting out log l[x+u]+t ^^ tenns of its constituent functions and con- 
stants, we have 

log ^,^i = logic + (a; + 24 + 01ogo + logik<7>-f(x + 24 + log«0~) 
+ C*+24 + l log ^«) 

= [log ic -f 24 (log a + log «<•")) + log ]b<7*] 
+ (x-fO(loga + log «("•)) + c»*<(c" log gf<7>) 
= log Jb<f> + (« + log *<*> + c*+qog ^f 
.\ log Jk<|> = logic + 24 (log a + log «<"•)) + log i^'y> (2) 

• • • 

log «W = log a + log tt*") (3) 

l(^^}) = cMlog^tiy) (4) 

From formula (3) 

log a = log «(*> - log t^^K 

= " -007870+ -00260= - -00527. 
(the values of log <<*) and log <<"*) being taken from the Table of Graduation 
Functions on p. 136 of Account of Principles and Methods, etc) 

.-. o = log -'(--00527) =-987939. 

Inserting this value, and the values of log ibj, log k^j\ and log «("*), in 

formula (2) we have 

log K = log Jl^ - log ik^7* - 24 (log a + log »('*J) 

. = - -238148 - (24 X - '00787) 
- -049268 
.-. IC = log- 1 ( - -049268) = -892754 
Inserting the values of a and k in formula (1). 

/(Jfii = -892754 X (•987939)*+»«+Vj,t"J#i+i 

^ This relation shows at once that the probabilities and annuity values can be 
equated, with variation both of the age and the rate of interest ; and the value of the 

constant a could at once be deduced by equatiug the functions 2\Jl+t ^^^d o^x+mh-c 

It has, however, been preferred to set out, for the benefit of students, the fuller 
demonstration of the relations between the male table, and each series of the female 
table, as throwing useful light on the functions and constants which enter into their 
construction respectively. 
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Similarly \^{ti^r = -892754 x (■987939)«+«+«+'-it,+l^+i^, 

whence rPtlf*t = ("987939)»'^,H!5jj+j 

The modified rate of interest is thus such that 

•987939 _ 1_ 

whence i' = :21^]i? 
•987939 

The following Table shows the value of i corresponding to particakr 
values of * : — 



Value of t 


Value of i' 


•025 


•0375134 


•03 


•0425746 


•035 


•0476355 


•04 


•0526965 


•045 


•0577576 


•05 


•0628187 



showing approximately an increase of 1^ per cent, in the rate of interest 
The above results apply throughout to select and ultimate annuity 

values. 
2. Considering now the relations between the Male Table, and the First 

Series of the Female Table : — 

Herei(,<fi.=«^-'+'/t._<^V, (6) 

Analysing log 2[x-"i^j+i ^ l)efore, we have 

log /i,^ir=log ict+(a;-l + log a + log ik^y* + (a - 1 + Olog «*■* 

+ c*-i+* log ^"i 

= [log K| - log a + log ik^7^ - log i^"*^] 

+ (x + 1) (log a + log «(*)) + c*+< (C-* log ^7)) 

.-. log k^\^ = log Kt - log a + log Ui^ - log «("•) .... (6) 
log «<^) = log a + log «<"•) (7) 

\ogg^f = c-Uog gif (8) 

From formula (7) 

log a = log «(*) - log «("•) 

= -00300 + •00260 = 00560 
a = log- » (-00560) =1-012978 
and from formula (6) 

log Kt - log 1i}]^ + log a + log <("*) - log Jt*yJ 
«(log k^^^ - log jfc<7>) + -00560 - -00260 



= (log i^l^ - log k^'f) + -00300 
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Here the quantity (log i^}^ - log i^y^) va,rU% mth U 
and, from the Table of graduation Functions, we have 
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»co= '4451025 
jti = -4441810 
1C2 = -4434452 
iC3= -4429554 
ic4 = -4427 107 
Kr = -4426495 



Thus 
and 



log »fo= - -351540 
log ic, = - -352440 
log ic2= -'353160 
logic3= -353640 
log ic4= --353880 
log 1C5 = - -353940 

?lx^l« = 'f£(l-012978)'-i+V<»l[j^, 

?MW*r = «l+r(l -012978)' -l+'+r;j,.lj?Ur 

rl>IxVi« = '^(l-012978)VPi,Jr,i, 



As the ratio -^^ becomes equal to unity when t = 6 or upwards, 
we have, for ultimate probabilities and ultimate annuity values, 

yi> = (l-012978)';i)i?\ 

The modified rate of interest is thus such that 

l;012978_ 1 ^ 
1 + 1 ~ l + i' 
whence i' = ll?>12978 
1-012978 
The following Table shows the values of i' corresponding to particular 
values of % : — 



Value of i 
•025 


Value of i' 


•011868 


•03 


•016804 


•035 


•021740 


•04 


•026676 


•045 


•031612 


•05 


•036548 



showing approximately a decrease of 1 ^ per cent, in the rate of interest. 
This result applies to ultima>te annuity values only. 

For Select annuity values, the factor '^^'^^ enters into the equation. The 
values of this ratio, for different values of t and r, are as follow : — 



t 


•997931 


r=2 


r = 3 


r=4 


r=6 





•996278 


•996177 


•994628 


•994490 


1 


•998343 


•997241 


•996690 


•996552 


••• 


2 


•998896 


•998344 


•998206 


••* 


■ ■ • 


3 


•999448 


-999310 


• ■ ■ 


•.. 


• • • 


4 

1 


•999861 


• • • 


• • • 


••* 


••• 



An experimental calculation, combining the above values with the 
element of interest, suggests that, very roughly and approximately, it 

may be taken that afjj*li='995 a'ja.i"j^j+i nearly, the male select annuity 

value being of course computed at the modified rate of interest i'. 
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Companson of Values of ^,,_5j+6 ^ciih Expedations of Life deduced from 
Select Data, and from Aggiegate Data, offer exclusion in each case 
of the Experience of the first 5 Years. 

Table I. — Male Annuitants. 



Mean of 10 Values of Expectation of Life. 



^«5'*- ' Select ^^^^^ ' 



Groups D*S'tx 'l>*ta, ^^' ExoeM( + )orDefert(-)iii 



of Ages 
attained. 



cfJding ! «»<'^?<1- puted values of e|,-5m, as compared 
gfg^^ , ing first I ^fi^r with Expectations deduced from 

Syears. p^y«*"- 5 yesrt. 



>(5) 



,\i] 



^ Aggregate Data. 



(1) 
55-64 

60-69 

65-74 

70-79 

75-84 
80-89 ' 



(2) (3) i (4) 

13-87 1400 I 14-16 

11-24 11-42 j 11-38 

8-84 8-79 



8-70 I 

6-51 6-61 

4-77 4-80 

3-39 3-39 



6-61 



(5) 
•29 
-14 
•09 
•10 



(6) 



Select Data. 

4- 



Average 8*08 8- 18 



517 -40 

3-53 . 14 

8-27 



19 



(7) 
•16 



•37 
•14 



•09 



(8) 



-04 
•05 



Tablk II. — Female Annuitants. 



55-64 16-31 
60-69 1302 
65-74 I 1006 
70-79 750 
75-84 5-39 
80-89 3-80 



Average 9*35 



16-47 16^35 04 

1319 13-25 -23 

I 

10-24 10-23 ' -17 

I 

7-68 7-73 -23 

5-51 5-55 ! 16 

I 

! 
3-86 4-25 -45 

9-49 9-56 , -21 




•12 



•01 
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Comparison of Values of «[,.ioj+io '^^^ Expectations of Life deduced 
from Select Data, and from Aggregate Data, after exclusion in 
each case of the Experience of the first 10 Years. 

Table III. — Male Annuitants. 



Mean of 10 Values of Expectations of Life. 



G«>"P» Data, ex 

of Ages I eluding . „ . ^ 

attained. I firet *?« °"^ 1 after 



I Aggre- Q - I Select 

DauT ' ^***' I Kxoess ( + ) or Defect (-) in 
exclud- i p^J^Ji values of «(x-ioh-io, as compared 
^ - with Expectations deduced from 



,10 years. 




10 years. ,0 y^„ 



(1) 
55_64 I 13-22 13-51 

I ! 

60-69 i 1094 1118 



65-74 I 8-52 
70-79 6-29 



e 



75-84 
80-89 


460 
3 35 


Average 


7-82 



8-73 
6-46 
4-68 
3-37 



7-99 



[s-10)+10 

(4) 

13-75 

11-30 

8-55 

6-43 

4-64 

338 

8^01 



Aggregate Data. Select Data. 

+ 



(.'5) 

53 

36 

03 

14 

04 

03 
19 



(«) 



Table IV.— Febiai^ Annuitants. 




(7) 
•24 

•12 



(8) 



•18 
•03 
•04 



55-64 


16 04 


1615 


15-86 


• • « 


•18 


• • • 


•29 


60-69 


12-82 


12-92 


12-93 


•11 






•01 


1 
• • • 


65-74 


9-93 


1005 


10-21 


-28 






•16 


• • • 


70-79 


7-42 


7-52 


7-53 


-11 






•01 


• • • 


75-84 


5-36 


5-41 


5^47 


•11 






■06 


• ■ • 


80-89 


3-77 


3-82 


4-00 
9-33 


•23 






•18 
•02 


• • • 


Average 


9-22 


9-31 


•11 






... 
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Table V. — Male Annuitants. 
Excluding the first 5 Years' Experience. 



Aqe 


i 


^GOREQAT 

0W 


E DAT 


A. 


1 
1 


Select Data. 




Age 


1 E''^ 


^6J 


^« 


<?' 


ix) 




Z 


X 


y 


X 

1 (6) 


z 
(7) 


(8) 


X 




(.) 


(a) 


(3) 


(4) 


(5) 


(9) 


(to) 


50 


154 


3 


0194& 


19-225 1 


166 


8 


01 807 


19^376 


60 


51 


188 


6 


•03191 


18-607 ! 


199 


6 


O3015 


18-782 


61 


52 


208 


4 


■01923 


18-220 


220 


4 


01818 


18-814 


62 


68 


237 


3 


■01266 


17-577 


252 


8 


•01190 


17^664 


68 


; 54 


271 


10 


03690 


16-803 


294 


10 


•03401 


16-866 


64 


55 


316 


6 ' 


-01899 


16 446 


350 


7 


-02000 


16*460 


66 


56 


364 


8 


02198 


15-765 


404 


9 


-02228 


15796 


66 


57 


421 


7 


■01663 


15119 


472 


11 


0-2881 


15-156 


67 


58 


481 


19 


03950 


14 •876 


643 


23 


•04236 


14-518 


68 


59 


533 


27 ' 


05066 


13-966 


609 


31 


-06090 


14-160 


59 


60 


567 


17 ' 


-02998 


13-711 


651 


18 


•02765 


13-919 


60 


61 


634 


24 ' 


03785 


18-135 


742 


23 


•03774 


18315 


61 


62 


662 


19 


02870 


12-662 


781 


28 


•02945 


12-838 


62 


68 


723 


27 ' 


03734 


12-025 


858 


29 


-03380 


12^227 


6S 


64 


770 


31 


04026 


11-492 


920 


88 


-04180 


11 •655 


64 


65 


866 


28 


■03233 


10-974 


1,026 


35 


-03411 


11 -157 


65 


66 


932 


42 ' 


04506 


10 341 


1,115 


50 


•04484 


10-651 


66 


67 


1,002 


56 


•06589 


9-828 


1,214 


57 


•04696 


10046 


67 


68 


1,078 


49 


■04545 


9-410 


1,330 


60 


•04511 


9-641 


68 


69 


1,127 


60 


■05324 


8-858 


1 1,398 


70 


•05007 


8-992 


69 


70 


1,207 


82 


06794 


8-856 


1,511 


97 


•06420 


8 466 


70 


71 


1,239 


83 


06699 


7-966 


' 1.568 


104 


•06688 


8-046 


71 


72 


1,290 


94 


07287 


7-537 


1,640 


125 


•076i2 


7-618 


72 


73 


1,269 


82 ■ 


06462 


7-180 


1,619 


106 


•06547 


7-247 


73 


74 


1,266 


108 


■08531 


6-622 


1,620 


132 


•08148 


6-754 


74 


75 


1,244 


118 • 


09084 


6-240 


1 1,603 


145 


•09046 


6 •353 


76 


76 


1,203 


114 • 


09476 


5-864 


1,546 


141 


■09120 


5 -985 


76 


77 


1,125 


115 • 


10222 


5-477 


1,456 


142 


-09753 


5^686 


77 


78 


1,059 


130 ' 


12276 


5-101 


1,388 


164 


•11816 


5 190 


78 


79 


975 


131 ' 


■13436 


4-815 


1,288 


156 


-12081 


4-885 


79 


80 


883 


121 


■18703 


4-562 


1,183 


152 


•12849 


4 556 


80 


81 


789 


113 ' 


■14322 


4-287 


1,055 


166 


•14787 


4-228 


81 


82 


704 


115 


16335 


4-003 


933 


153 


•16399 


8-962 


82 


83 


587 


104 


•17717 


3-785 


1 776 


138 


•17784 


3^739 


83 


84 


485 


74 " 


15258 


3-^00 


6-25 


99 


•15840 


3^648 


84 


85 


427 


80 • 


18735 


8-248 


549 


108 


•19672 


8-215 


86 


86 


360 


69 


■19714 


2-997 


438 


89 


•20320 


8-OOS 


86 


87 


284 


62 ' 


•18310 


2-733 


353 


65 


•18414 


2-769 


87 


88 


228 


66 


■28947 


2-846 


282 


87 


•30851 


2-394 


88 


89 


165 


50 


30303 


2-301 


201 


62 


•30846 


2-461 


89 


90 


116 


40 


•34483 


2-301 


142 


46 


•81690 


2-659 


90 


91 


77 


24 


•31169 


2-512 


' 95 


26 


•26316 


2-747 


91 


92 


51 


10 ■ 


19608 


2-649 


1 67 


14 


•20896 


2-728 


92 


93 


39 


10 


■25641 


2-296 


51 


15 


•29412 


2-448 


93 


94 


28 


10 


■85714 


2 087 


35 


11 


•31429 


2-469 


94 


95 


19 


4 


■21053 


2-247 


25 


7 


•28000 


2600 


95 


96 


13 


4 


30769 


1-846 


16 


4 


-25000 


2-611 


96 


97 


9 


4 


■44444 


1-667 


12 


4 


•33333 


2-481 


97 


98 


6 


2 


■33333 


2-000 


9 


2 


•22222 


2-722 


98 


99 


2 


• • » 


■00000 


2 000 


4 


• • • 


• • • 


2-500 


99 


100 


2 


1 ' 


■50000 


1-000 ' 


4 


1 


•26000 


1-500 


100 


101 


1 


••• 


■00000 


1-000 


3 


• • • 


• • • 


lOOO 


101 


' 102 


1 
28,677 


1 1 


•00000 

• • • 


« • • 
• » ■ 


3 

35,639 


8 


1-00000 


■ ■ • 


102 


Totals 


2,452 


3,066 


• • • 


• • » 


Totals 
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Table VI. — Male Annuitants. 
Ezdnding the first 1 Years* Experience. 



Aqb 


Aggregate Data. 




Sklkct Data. 




Age 


X 


X 


qT 


^W) 


X 




^lOi 


X 


(0 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


<^>^ 


(9) 


(10) 


60 


70 


1 

• •• 


•00000 


19185 


72 


■ • • 


1 •ooooo 


19-498 


60 


51 


81 


2 


•02469 


18^185 


83 


2 


•02410 


l«-498 


51 


03 


90 


3 


•03333 


17-646 


93 


3 


•03226 


17-954 


62 


53 


104 


2 


•01923 


17-254 


108 


2 


•01852 


17-563 


63 


5ft 


113 


1 


•00885 


16 592 


119 


1 


•00840 


16-884 


54 


66 


126 


1 


■00794 


15^740 


132 


1 


•00758 


16.027 


66 


66 


161 


4 


•02481 


14-866 


168 


4 


•02381 


15 150 


56 


67 


180 


8 


•01667 


14 245 


! 189 


4 


•02116 


14^619 


57 


68 


204 


11 


•06392 


13-487 


216 


12 


•05566 


13-833 


68 


69 


231 


12 


•05196 


13 •255 


248 


12 


■04839 


13-647 


69 


60 


248 


10 


•04032 


12-982 


271 


11 


•04059 


18341 


60 


61 


275 


13 


•04727 


12-527 > 


1 308 


14 


-04620 


12-801 


61 


62 


300 


13 


•04333 


12149 


336 


13 


•03869 


12421 


62 


63 


323 


14 


•04334 


11-699 


369 


14 


•03794 


11-921 


63 


64 


371 


23 


•06199 


11-229 


430 


27 


•06279 


11 •391 


64 


66 


401 


10 


•02494 


10971 1 


465 


14 


•03011 


11^164 


66 


66 


433 


20 


•04619 


10-261 ! 


508 


24 


■04724 


10-500 


66 


67 


473 


24 


•05074 


9-748 


552 


24 


■04348 


10^0-21 


67 


68 


502 


18 


•03586 


9-269 


602 


21 


•03438 


9-476 


68 


69 


545 


31 


•06688 


8-614 


646 


32 


•04964 


8-819 


69 


70 


612 


41 


•06699 


8-133 


1 7-28 


46 


-06319 


8-279 


70 


71 


636 


41 


■06447 


7-717 : 


' 780 


56 


•07062 


7 837 


71 


72 


668 


52 


•07784 


7-249 


822 


67 


•08150 


7-432 


72 


73 


682 


53 


•07771 


6-861 


842 


64 


-07601 


7-091 


73 


74 


686 


60 


•08746 


6-439 


868 


65 


•07676 


6-674 


74 


75 


694 


66 


•09510 


6-056 


876 


86 


•09817 


6^221 


75 


76 


706 


67 


•09490 


5^693 


1 896 


79 


-08817 


5 899 


76 


77 


707 


68 


•09618 


5-290 , 


' 902 


79 


•08768 


5-469 


77 


78 


690 


89 


•12899 


4^852 


895 


111 


•12402 


4^994 


78 


79 


648 


94 


•14506 


4^571 1 


841 


108 


-12S42 


4-701 


79 


80 


678 


91 


•15744 


4-846 


786 


112 


■14249 


4 394 


80 


81 


513 


78 


•16206 


4-159 


699 


110 


■15737 


4124 


81 


82 


467 


75 


•16060 


3-904 


620 


100 


•16129 


3-894 


82 


88 


409 


74 


•18093 


8-651 


539 


101 


•18738 


3 648 


83 


84 


355' 


64 


•18028 


3-458 


452 


79 


•17478 


3 482 


84 


85 


316 


63 


•19937 


3-218 


402 


81 


•20149 


3-220 


85 


86 


264 


55 


•20833 


3-020 


327 


71 


•21713 


3-038 


86 


87 


221 


43 


•19467 


2-815 


268 


51 


•19030 


2-874 


87 


88 


184 


49 


•26680 


2-496 


224 


62 


•27679 


2-549 


88 


89 


138 


42 


•30435 


2-400 


169 


53 


•31361 


2 624 


89 


90 


98 


33 


•33673 


2^450 


! 118 


37 


•31356 


2-678 


90 


91 


63 


19 


•30159 


2-694 


78 


20 


•25641 


2-901 


91 


92 


44 


8 


•18182 


2-857 


57 


10 


•17544 


2-902 


92 


93 


35 


9 


•26714 


2 492 


47 


14 


•29787 


2-619 


93 


94 


25 


8 


•32000 


2-356 


32 


9 


•28126 


2 588 


94 


96 


18 


4 


•22222 


2-463 


25 


7 


•28000 


2 600 


96 


96 


12 


3 


•25000 


2-167 


16 


4 


•25000 


2-611 


96 


97 


9 


4 


•44444 


1-889 


1 ^2 


4 


•33333 


2-482 


97 


96 


5 


1 


•20000 


2-400 


' 9 


2 


•2?222 


2-722 


98 


99 


2 


• • • 


■00000 


2 000 


1 4 


■ • ■ 


■OOOOO 


2-500 


99 


100 


2 


1 


•50000 


1000 


4 


1 


•25000 


1-600 


' 100 


101 


1 


• « ■ 


•00000 


1000 


2 


• • • 


•OOOOO 


1-000 


101 


102 


1 


1 
1,571 


1-00000 


■ • ■ 

1 


3 

19,243 


8 


100000 


■ • • 


; 102 


Totek 


15,720 


« a • 


, 1,926 


1 


• • ■ 


Totals 


VOL 


. IIL 
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Table VIL— Female Annuitants. 
Ezcltiding the first 5 Years' Experience, 



Age 


A< 


sgrkgate Data. 






Select Data. 

X , ^x 


X 


Age - 


X 1 


^x 1 


« 1 


^»1 

X 


{^) 


(0 


(») 


(3) 1 


<♦>, 


(5) 1 


(6)~ 


<7) ' 


(8) 


J9i_ 


"(lo) 


50 


553 


17 1 


0:\ »74 


22^634 


583 1 


19 1 


•03269 


22^677 


50 


51 


615 


7 


•Oll.'jy 


22 352 


651 


7 


-01075 


22-441 


61 


52 


704 


9 


•01i78 


21609 


745 


9 


•01208 


21^685 


62 


5S 


792 


12 


•01515 ; 


20889 


841 


18 


-01546 


20-960 1 


68 


51 


872 


6 1 


•00688 ' 


20^210 


924 


6 


•00649 


20-279 


64 


56 


1,026 


22 


■02144 


19-350 ' 


1.093 


23 


•02104 


19-411 


65 


56 


1,161 


18 


•01664 


18^774 


1/232 


27 1 


•0-2-208 


18-828 


66 , 


57 


1,806 


17 


•01302 


18073 


1,406 1 


20 


-014-22 1 


18-263 


67 1 


58 


1,484 


26 


•01752 


17311 


1,597 ' 


26 


•01628 


17-617 


68 1 


59 


1,669 


29 


•01738 


16-620 


1,796 


32 


•01782 


16-807 


60 


00 


1,873 


39' 


•02082 ! 


15-914 


2,029 


40 ' 


•01971 


16 112 


60 


61 


2,088 


47 ' 


•02251 


15 252 ' 


2,282 


49 


•02147 


15-435 


61 


62 


2,301 


S* 1 


•02347 


14-603 


2,638 . 


68 


•0-2290 


14-774 


62 


63 


2,576 


67 


•02-214 , 


13-954 


2,852 


62 


-02174 


14 120 


68 


64 


2,808 


69 


•02457 ' 


13-270 


3,129 


79 


•0-2625 , 


13-434 


64 


66 


3,120 


96 


•03077 


12-604 


8,497 


109 


•03117, 


12-782 


66 


66 


3,433 


119 


•03466 


12 004 


8,883 


125 


•08219 


12 198 


66 


67 


3,742 


136 


•03634 


11436 


4,265 


154 


•03611 


11-599 


67 


68 


3,972 


141 


•03560 


10^867 


4.581 


165 


•03602 


11-034 


68 


69 


4,180 


186 ' 


•04460 


10^267 


4,849 


211 


•04361 


10-446 


69 


70 


4,401 


201 


•04567 


9-745 


5.161 


234 


•04643 


9-921 


70 


71 


4,545 


216 


•04730 


9-212 


6;349 


248 


•04636 


9393 


71 


72 


4.643 


239 


•05148 


8 669 


5,519 


276 


•06001 


8-850 


72 


73 


4,643 


284 


•06117 


8189 


6,586 


327 


•05854 > 


8-316 


78 


74 


4,574 


278 


•06078 


7-670 , 


5,659 


337 


•06062, 


7-833 


74 


75 


4,483 


313 


•06982 


7 166 


5,488 


366 


•06669 


7-338 


75 


76 


4,324 


352 


•08141 


6-204 


5,352 


426 


•07941 


6-868 


76 


77 


4,066 


359 


•08829 


6198 


6,062 


464 


•08969 


6-466 


77 


78 


3,816 


353 


•011251 


5-908 


4,747 


429 


•09087, 


6-091 


78 


79 


3,483 


334 


•09.589 


5-510 


4,359 


409 


•09383 1 


6-696 


79 


80 


3,177 


376 


•11835 


5 095 


3,985 


458 


•11493 , 


5-175 


80 


81 


2,843 


351 


•1^2346 


4-779 


8,577 


442 


•12367 


*-847 


81 


82 


2,534 


342 


•13496 


4-452 


8,182 


411 


•12916 


4-531 


82 


83 


2,182 


313 


•14345 


' 4-146 


2.751 


378 


•13740 


4-203 


88 


84 


1,832 


295 


•16103 


, 8-841 


2,328 


386 


•16161 


8-872 


84 


86 


1,509 


261 


•17296 


, 3^578 


1,909 


327 


•17129 


8-618 


86 , 


86 


1,239 


236 


•19048 


3-326 


1,574 


302 


•19187 , 


3-366 


86 


87 


991 


212 


•21393 


3^109 


1,255 


261 


•20797 1 


8165 


87 


88 


768 


155 


■20315 


2-955 


973 


204 


•20966 


2-996 


88 


89 


590 


134 


•22712 


2^708 


747 


164 


•21964 


2-791 


89 


90 


459 


114 


•24837 


2-504 


590 


142 


•24068 


2-577 


90 


91 


333 


84 


•25225 


2-332 


430 


103, 


•23968 


2-393 


•1 . 


92 


243 


65 


•26749 


2 118 


323 


82 


•25387 


2147 


92 


93 


168 


62 


•36905 


1-892 


224 


84 


•37600 


1-878 


93 


94 


103 


36 


•34951 


1-998 


137 


49 


•35766 


2-004 


94 


95 


66 


1 20 


•30303 


2-072 


86 


22 


•25581 , 


2120 


96 


96 


45 


14 


•81111 


1-973 


59 


20 


•88898 


1-849 


96 1 


97 


27 


8 


•29680 


1 -86 1 


34 


9 


•26471 


1797 


•7 


98 


18 


1 8 


•44444 


1 648 


24 


11 


•45833 


1445 


98 


! 99 


10 


, 2 


•20000 


1-967 


18 


3 


•23077 


1-667 


. 99 


100 


8 


3 


•37500 


1-458 


; 10 


6 


•50000 


1-167 


100 


101 


3 


1 


•33333 


1333 


; 3 


1 


•33333 


1-333 


101 


102 


2 


1 


•50000 


1000 


2 


1 


•50000 


1000 


102 . 


103 


1 


• ■ ■ 


•00000 


1-000 


1 


• •• 


•00000 


1000 


lOS . 


104 


1 
102,:589 


1 1 
7,12 » 


1 00000 

• • • 


■ • ■ 


1 
121.158 


1 
8,605 


100000 

• > • 


• • 


' 104 , 


ToUIh 


... 


• * ■ 


Totalu 
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Table VIIL— Femat.e Annuitants. 










Excluding the 


first 10 Yean 


i* Experience. 










1 

AOE 


AoiJREOATE Data. 




Select Data. 


AOB 

ix) 






X 


z 


€' • 


« 1 


£tio] 1 

X ' 


X 


e' i 


^10] 

X 






(I) ' 


~72) 1 


(3) 


•02469 


(5) 1 (6) ^ 


(7) 


(8) 


(9)~ ' 


(10) 






50 


243 1 


6 


22-448 249 


6 -02410 


22^«21 


50 




51 


276 ! 


2 


•00725 


22-016 284 , 


2 -00704 


22180 


51 




62 1 


302 


4 


-01325 


21-177 311 


4 -01286 1 


21-337 


52 




58 


347 


1 


•02017 


20-461 359 


7 : -01960 ! 


20-615 


58 


1 54 


890 


3 


•00769 


19882 402 


8 


-00746 ; 


20 025 


54 




55 


430 


9 


•02093 


19 036 447 


9 


-02013 


19^176 1 


65 1 


66 


494 


9 


•01822 


18-443 


617, 


9 


•01741 


18-670 


56 


57 


55S 


8 


•01434 


17-786 


587 


9 


•01633 


17-899 


57 


1 *» 


628 


11 


•01752 


17^044 


660 


11 


-01667 


17177 , 


58 




! 59 

1 » 


701 


14 


•01997 


16-348 


730 


14 


•01918 


16-469 , 


59 




*i60 


813 


18 


•02214 


15-681 


862 


18 


•02113 


16-791 


60 




61 


917 


18 


•01963 


15036 


966 1 


19 


•01967 


16-131 


61 




62 


l,f40 


24 


•02308 


14-338 


1,099 


24 


•02184 


14-436 


62 




1 63 


1,182 


30 


•02538 


13-677 ' 


1,267 


32 


•02546 


13-757 


63 






«* 


1,299 


43 


•08310 


13033 1 


1,394 


48 


•03443 


13117 


64 






65 


1,432 


41 , -02863 


12479 


1,538 


48 


-03121 


12 584 


66 




66 


1,696 


54 -03383 


11847 


1,726 


56 


•03244 


11^990 


66 




67 


1,752 


64 ' -03653 


11^262 


1,912 


67 


•03504 


11-392 


67 




68 


1,908 


76 


•03983 


10-689 


2,102 


82 


•03901 


10-806 


68 




69 


2,081 


93 


■04579 


10132 


2,261 


99 


•04379 


10-244 


69 




70 


2,264 


108 


•04770 


9-618 


2,535 


123 


•04852 


9 713 


70 




71 


2,442 


115 -04709 


9100 


2,767 


126 


•04570 


9-209 


71 




72 


2,636 


144 05463 


8-550 


3,004 


166 


•06626 


8-660 


72 




' 73 


2,741 


181 


•06603 


8-044 


3,158 


205 


-06491 


8^156 


78 




74 


2,809 


171 


•06088 


7-612 


3.272 


199 


•06082 


7-722 


74 




75 


2,880 


204 


•07088 


7106 


3,379 


225 


•06659 


7-222 


75 




76 


2,904 


241 


•08299 


6-648 


3,447 


277 


•08036 


6737 


76 




1 77 


2,864 


251 


•08764 


6-249 


8,446 


297 


•08619 


6-326 


77 




78 


2,766 


264 


•09579 


5849 


8,351 


318 


•09191 


6922 


78 




1 79 


2,606 


267 j -09862 


6-469 


3,181 


307 


•09661 


6-522 


79 




80 


2,451 


301 


•12231 


6 067 


3,007 


358 


•11906 


6111 


80 




' 81 


2,240 


279 


•12455 


4^777 


2,781 


366 


•12801 


4^802 


81 




1 8« 


2,024 


265 ' -13093 


4^456 


2,613 


316 


•12675 


4 607 


82 






88 


1,813 


259 1 -14286 


4 128 ' 


2,247 


310 


•13796 


4156 


83 




' 84 

1 


1,548 


255 -16473 


3^816 


1,937 


329 


•16986 


3-821 


84 




! 85 


1.292 


219 1 -16950 


8-568 


1,617 


274 


-16946 


3 602 


85 




< 86 


1,084 


205 1 -18911 


3^297 


1,363 


260 


•19076 


8 337 


86 




1 B7 


S8S 


191 -21509 


3^065 ! 1,115 


234 


•20987 


8124 


87 




1 M 


694 


142 -20461 


2 •905 1 881 


188 


•21339 


2-954 


88 




89 


638 


128 , -23792 


2-662 


678 


166 


•23009 


2-756 


89 




i 90 


418 


103 ' -24641 


2^480 1 


632 


129 


•24248 


2-578 


90 




91 


310 


80 , -25806 


2291 , 393 


95 


•24173 


2 404 


91 




91 


228 


61 


•26754 


2-088 300 


73 


•24333 


2170 


92 




98 


168 


59 


•37342 


1-851 211 


81 


•38389 


1-868 


93 




94 

1 


99 


35 


•35364 


1965 130 


45 


•84616 


2 032 


94 






1 95 


63 


• 19 


•30159 


2024 i 83 


21 i -25301 


2-108 


95 






96 


42 


13 


•30952 


1-897 ' 56 


19 1 -33929 


1 -822 


96 






97 


25 


8 


•32000 


1-748 : 32 


9 


•28125 


, 1 -757 


97 






96 


17 


8 


•47059 


1-670 


24 


11 


■45833 


1445 


98 






99 


10 


2 


-20000 


1-967 


13 


3 


•23077 


1-667 


99 




100 


8 


8 


•87500 


1-458 


10 


5 


•50000 


1167 


100 




101 


8 


1 


•33333 


1-333 


3 


1 


•33333 


1-333 


1 101 




[ 


102 


2 


1 


•50000a 


1-000 


2 


1 


-50000 


rooo 


' 102 




[ 


108 


1 


• • • 


•00000 


1-000 


1 


• ■ • 


•00000 


1000 


108 






104 


1 
\ 61.198 


I 1 


1^00000 


■ > • 
• • • 


1 
71,113 


1 


100000 


• > * 

1 ... 


104 

Totals 




1 Totals 


5.108 


1 ... 


6.085 


• • • 
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g 






JJl 



H 












^ 

e 






^ Si 
si •** 



JO *•* 






pq p< 

< 8 






1 






Cb 



^ 
^ 



5 .^ 

5 



t1 


1 
•* 


26—29 
30-34 
35-39 
40—44 
46—49 
60—54 
65—69 
60—64 
66—69 
70—74 
76—79 
80—84 
85 89 
90—94 
96—99 
100—104 


1 

o 
H 


Curtate Duration :— 


5 and upwards. 


Actual Expected 
Deaths. Deaths. 




•«^»»00O»»O'-^C0C^«Ot^»^^t^»O 
•-4(MqDC0O-^'-^(DC0t0A00 

^ CO r^ -^ o o ©1 «* 

M «^ M a^ 


Ok 

i 

00 


»-^ (?1 1-» «* O O W 't|« 

9% m 0% 9% 


699*8 


^ 


1 

Actual Expected 
Deaths. Deatlis. 


S' 


C0»^C^CO00C0OSC0©<Nt>-O5»-H'^ 

— « O^l « o -^ <?i «o ^1 

^^ vH pa^ 


to 


CO 


1 
Actual Expected 
Deaths. 1 Deaths. 




COCOCOrfCOr^t^CO— '-*'-^OS®Q0 

• ••••••■■••••• •• 

r-^ —^ 0^ 

1-^ •— < »— 1 


0< 

• 

CO 


cq 


Actual Expected 
Deaths. Deaths. 




COCOCO»OCO©lrHl^'Ml'*CO'*'**'CO 

^eiwu'3 — co©jt-w5t-05»o : : 

1 


a 


'-^ : CO CO <M c^ ci r^ ic »o I--' »o CO 50 : ; 
^co-*oooo'^'?i :• 


1— « 


fH 


1 
Actual Expected 
Deaths. Deaths. 


s 


CO »ft 'H lo -< t^ "Tf » ift oa CO oa «-« CO ; : 
^wwnojt^cot^cot^r^"^ 

.-i5l U5 00 OSt^CO'-^ 






i 





Expected 
Deaths. 


s 


(ji-^ao^pc^iwcooocpoo^osoocp , i 

1 


CO 


Actual 
Deaths. 


s 


:-(M«t.og:ggxggj5(M<M : 


386 




attained. 




26—29 
30—34 
36—39 
40—44 
45-^9 
60 64 
55—59 
60—64 
65—69 
70—74 
76-79 
80-84 
85 89 
10 94 
95-99 
100—104 


TotolSa 
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Table XL 


—Male 








Ex]pt 


1 


il Graduation of "Seled" 

Viwat AppBOXiMATioir 

^«O0651642; J5= -000117 
a =-00288005; /3 =•000058 


UlHmaie 




Age. 


Unadjusted Data. 






Exposed to Risk at 
Age(a;+i). 


1 

Deaths. 


9248 
5211 






1 1 
, m 








(«) 


^.-¥^ 


2(2) 


«x 


2(4) 
(5) 


colog/)^ 


X 

2-,; 

(7) 










(») 


(3) 


(4) 


(6) 


(8) 


(9) 




■ 00 
61 
02 

. 68 

1 04 

1 


164 5 

196 

218 

250-5 

289 


164-5 
360-5 
578-5 
829 
1,118 


3 
6 
4 
3 
10 


3 

9 

13 

16 

26 


• •• 

•007,894.6 

a • • 

• « « 


* ■ • 

•018,194 

• • • 

• ■ ■ 


• ■ • 

•018,174 

■ ■ • 


1 
... 

• • • 

•99890 

1 

* • • 




00 
06 

07 
08 
09 


346-5 
399-5 
466-5 
531-5 
593-5 


1,464 5 

1,864 

2,330-5 

2,862 

3,455-5 


7 

9 

11 

23 

31 


33 
42 
53 , 
76 
107 


• ■ ■ 

•010,673,6 

• « • 

• • • 


• ■ » 

•024,'568 

• • • 

• • • 


•024;672 


• •• 

100016 

• ■ ■ 






60 
61 
62 
68 
64 


642 

728 

769-6 

843-5 

901 


4,097-5 

4.825-5 

5,595 

6,438-5 

7,339-5 


18 
28 
23 

29 

38 


125 
163 
176 
205 
243 


• *• 

-014,978,9 

*• • 

• •• 


• • • 

•034;485 

* ■ • 


■ « ■ 

•osiiisi 

*•• 
■ • « 


• • • 

•99988 

■ « • 






60 

66 
67 
68 

69 


1,008-5 

1,090 

1,185-5 

1,300 

1,363 


8,348 

9,438 

10,623-5 

11,9235 

13,286-5 


35 

50 
57 
60 
70 


278 
328 
386 
445 
515 


• • • 

•021,646.0 

• • • 
. • • 


• • • 

-049,'842 

• •• 

• ■ I 


• « « 

-049^828 

■ •• 


• •• 

•99971 

• •• 






70 
71 
72 
73 
74 


1,462 5 

1.516 

1,577-5 

1,566 

1,554 


14,749 

16,265 

17,842-5 

19,408-5 

20,962-5 


97 
104 
125 
106 
132 


612 
716 
841 
947 
1,079 


• • ■ 

-031,972,8 

• *• 

• • 


•073;608 

■ * • 
• ■ ■ 


• • • 

-078;598 

• • 


•99968 

• • • 






70 
76 
77 
78 
79 


1,530-5 

1,475-5 

1,385 

1,306 

1,205-5 


22.498 

23,968-5 

25,353-5 

26,659-5 

27,865 


145 
141 
142 
164 
155 


1,224 
1,365 
1,607 
1,671 
1,826 


• • • 

•047,966,0 

• ■ • 
• • 


• • • 

-Il6i389 

- • • 

• « • 


« • ■ 

•ll6,"41S 

• • 

• •« 


• •• 

1 06667 

• •• 
m •% 






80 
81 
82 
83 
84 


1,107 
977 
856-5 
707 
575-5 


28,972 

29,949 

30,805-5 

31,512-5 

32,0«8 


152 
156 
153 
138 
99 


1,978 
2,134 
2,287 
2,425 
2,524 


• • • 

•072,789,4 

■ • • 

• •• 


• « • 

•167;694 

• • • 

• • • 


•167,436 

*• • 
• • • 


■ • • 

1-06204 

• ■ • 






89 
86 

87 
88 
89 


495 

393-5 

320-5 

238-5 

170 


32,583 

32,976-5 

33,297 

33,535-5 

83,705-5 


108 
89 
65 
87 
62 


2,632 
2,721 
2,786 
2,873 
2,935 


• I • 

•iii,*ib3,3 

• ■ « 


• • • 

•254^436 
... 


• •• 

•265;749 

• • • 

• • • 


• •• 

1 •00516 

1 

• • ■ 

... 1 






90 


119-5 
38,8-25 


83,825 


45 


2,980 


■ •• 


• • • 


•■• 


• • ■ 








665,769 


2,980 


43,-294 


• •• 


■ • « 


• •• 


• ■• 





» In order to save space, the quantities (Ej^ - i^,)c'+* and 2(E,-l^,)c^*, for 
former quantity, and of its continuous summation, between the limits a; =50 and 
summation, and of continuous summation, are preciselj' as set out in columns (2) 
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Second Approximation. 




Modified 
Deaths. 

(4)x(9) 
(10) 


DiflFer- 
ence in 
Deaths. 

(10) -(4) 


2(11) 


A 
a 

colog/)^ 
-a+)9<* 


-•00632964; i3= -0001183640 
- •00-274893 ; jS - 0000637208 




1 

^x 


Estimated 
Deaths. 

^,x(i4) 
('5) 


A 

(15) -(4) 


ZA 


(ti) 


(") 


(«3) 


(m) 


(i6) 


(17) 


3 

6-99 
4 
3 

9-99 


•00 

-01- 

-00 

•00 

-01- 


•00 

•01- 

•01 

•01 

•02 


-0070161 
-0074063 
-0078322 
-0082972 
-0088048 


•01603 
•01692 
•01787 
•01893 
•02006 


2^66 
3 37 
3-93 
4-77 
5-90 


•34- 
2^63- 

'07- 
1-77+ 
4-10- 


•34- 
2-97- 
8-04- 
1-27- 
5-87- 


7 

9 
11 
23 
3101 


•00 
•00 
•00 
-00 
-01 + 


•02 

•02 
•02 
•02 
•01 


-0098682 
•0099626 
•0106217 
-0113421 
•0121276 


•02132 
•02267 
•02416 
•02577 
•02754 


7-46 

916 

11-40 

13-99 

16-77 


-46+ 

•16 + 

-40+ 

9-01- 

14-23- 


4-91- 

4-75- 

4-35- 

13-36 - 

27-59- 


18 

28 

23 

28-99 

37-99 


•00 

•00 

•00 

•01- 

•01 


•01 
•01 
•01 
•02 
•03 


•0129854 
•0139212 
•0149430 
•<'160577 
•0172760 


•02947 
•03154 
•03382 
•08630 
•03901 


19-18 
23-40 
26-41 
31-15 
85-89 


1-18 + 
4-60- 
8-41 + 
2-15+ 
2-11- 


26-41- 
81-01- 
27 •60- 
25-46- 
27-66- 


34-99 
49-99 
66-98 
59-98 
69-98 


-01 
•01 
•02 
•02 
•02 


•04 
•06 
•07 
•09 
•11 


•0186080 
•0200529 
-0216360 
-0233621 
-0252466 


-04192 
•04512 
-04861 
-05237 
•05648 


43 01 
50-31 
69-01 
69-65 
78-96 


8-01 + 
•31 + 
2 01 + 
9-65+ 
8-96+ 


19-65- 

19-24- 

17-23- 

7-58- 

1-38+ 


96-97 

103-97 

: 124 -96 

106-97 

181-96 


-03 
-03 
•04 
•03 
-04- 


•14 
■17 
•21 
•24 
•28 


-0273041 
•0295491 
•0319999 
-0346746 
•0375938 


•06093 
•06578 
•07103 
•07678 
•08291 


92-07 
103-14 
11649 
124-23 
184-31 


4-93- 

•86- 

8-61- 

18-23 + 

2-31 + 


3-55- 
4-41- 
12-92- 
5-31 + 
7-62 + 


14510 
141-09 
142-10 
16411 
166-10 


•10+ 

•09 

•10 

•11 

•10 


•18 
•09- 
•01 + 
•12 
•22 


•0407806 
•0442579 
•0480633 
•0521962 
•0567168 


•08963 
•09689 
•10474 
•11325 
•12-243 


143-68 
149-79 
152^50 
15719 
157-08 


1-32- 
8-79 + 
10-50 + 
6-81- 
2-08 + 


630+ 
16 09+ 
25 59 + 
18^78+ 
20-86+ 


162-81 
166-32 
163-31 
138-28 
99-20 


•31 
•32 
•31 
•28 
•20 


•63 

•85 

1-16 

1-44 

1-64 


•0616538 
•0670366 
•0729190 
•0793333 
•0363385 


-13234 
•14304 
•15457 
-16695 
•18029 


156-66 
160^91 
144-21 
12956 
112-68 


4-56 + 
5-09- 
8-79- 
8-45- 
13-68 + 


25-42+ 
2033 + 
11-54+ 
3-09 + 
16-77 + 


108-56 
89-46 
66-34 
87-46 
62-32 


•66 
•46 
•34 
-46 
•32 


2-20 
2-66 
3^00 
3-45 
3-77 


•0939776 
-1023204 
•1114261 
•1213644 
•1322107 


-19458 
-20989 
•22630 
-24379 
•26246 


106 82 
91^93 
79-88 
68-75 
52-76 


118- 

2 93+ 

14-88 + 

18-25- 

9-25- 


15-59+ 
18-62+ 
83-40+ 
16-15+ 
5-90 + 


46-23 
2,984-00 


•23 + 
4-00+ 


4-00 + 


•1440507 


-28229 

• • • 


40-09 
2,980-99 


4-91- 


0-99 + 


21-48+ 


• ■ • 


•99+ 


22-88- 

1 



each value of x, are not included in the above Table. The totals of the values of the 
a;=90. come out at 23,401,530 and 830,348,534 respectively. The processes of 
and (3) above. 
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Table XII. 

Female Annuitant Experience. 
Fird Series Table, Logarithms of t/ie grad'oaied Numbers living 





Yeai<8 Elapsed since Date of Purcuase:— 




Age 

at 

Entry. 




Age 


1 1 


2,3 4 


5 or more 


at- 
Uined. 


[X] 

I 


log hx] 


l0g/,:rj+i 


iog/f-ri+8 
4-764705 


logW» 


log^rxj+i 
4-770680 


log Ix+t 


(x+5) 


1 
20 


4-757758 


4-761334 


4-767820 


4-773343 


25 


i 21 


4-760460 4-764020 


4-767370 


4-770459 4-773288 


4-776916 


26 


22 


4-763135 4-766667 


4-770005 


4-773065 


4*776860 


4-778449 


27 


1 23 


4-765780 


4-769303 


4-772606 4-775635 


4*778393 


4-780940 


28 


24 


4-768392 


4-771895 


4-775170 


4-778165 . 4-780883 


4-783386 


29 


25 


4-770969 4-774449 | 4777695 4-780653 4783327 ' 4786778 


SO 


26 


4-7735118 4-776963 


4-780176 . 4-783004 4-785720 


4-788116 


31 


27 


4 •776004 4-779432 


4-782610 


4-785483 4-788057 


4-790393 


32 


28 


4-778454 


4-781852 


4-784992 


4-787817 , 4-790;^34 


4-792605 


38 


29 


4-760854 


4 -784220 


4-787317 


4-790090 


4 792544 


4-794744 


84 


30 


4-7S3199 


4-786530 4 789581 | 4792297 4 794683 


4-796805 


35 


31 


4-785484 


4-788777 


4-791778 1 4 794431 ' 4796742 


4-798779 


86 


32 


4-787703 


4-790954 


4-793901 


4-796485 4-798715 


4*800660 


37 


33 


4-7898o2 


4-793057 


4-795944 


4-798454 


4-800596 


4-S02439 


38 


34 

1 


4-791922 


4-795078 


4-797899 


4-800328 4-802372 


4-804106 


38 


85 


4 793907 4-797009 


4-799759 


4-802099 ' 4-804037 


4*805660 


40 


36 


4-705800 4-798S42 


4-801514 


4-803758 ; 4-805681 


4-807062 


41 


37 


4-797591 4-800569 


4-803156 


4-805294 4-806991 


4-808329 


m 

42 


38 


4-799272 4*802179 


4-804674 


4-806696 4-808256 


4 -809437 


48 


39 


4-800832 4-803662 


4-806056 


4-807952 1 4-809362 


4*810372 


44 


40 


4-802261 


4-805006 


4-807290 


4-809048 


4-810296 


4-811118 


45 


41 


4-803546 4-806199 


4-808362 


4-809971 


4*811038 


4-811669 


46 


42 


4-804674 


4-8072-27 


4-809259 


4-810703 


4 -81 1676 


4 811974 


47 


43 


4-8(15630 


4-808074 


4-809963 


4-811228 


4-811888 


4 812044 


48 


44 


4-806400 


4-808725 


4-810457 


4-811527 4-811955 

1 


4-811846 


49 


46 


4.806967 


4-809161 


4-810722 


4-811579 


4-811763 


4-811357 


50 


46 


4-807310 ' 4-809362 


4-810737 


4-811361 4-811259 


4-810546 


51 


47 


4-807411 '4-809307 


4-81(1478 


4-8108r)0> 4-810446 


4-809388 


52 


48 


4-807246 ' 4-808973 


4-809922 


4-810017 


4-809282 


4-807850 


58 


49 


4-806792 


4-808334 


4 809041 


4-808833 '4-807739 

t 


4-805897 


54 


50 


4-8060-23 


4-807363 


4-807805 


4-807267 


4-805781 


4-803491 


55 


61 


4-804908 


4-8()6028 


4-806182 


4-805283 


4-803368 4-800591 


56 


52 


4-803418 


4-804297 


4-804135 '4802844 


4-800461 


4-797161 


57 


53 


4-801516 


4-802133 


4-801628 ! 4-799907 ■ 4797014 


4-793122 


58 


54 


4-799167 


4-799497 


4-798616 


4-796428 


4-792978 ! 4*788451 


69 


56 


4-796328 


4-796346 


4-795055 


4-792356 


4-788297 4*783078 


60 


56 


4-792956 


4-79-2632 


4-790894 


4-787637 [ 4782916 4*776939 


61 


57 


4-789001 


4-788305 


4-786079 


4-782213 4-776766 4*769966 


62 


58 


4-784410 


4-783307 


4-780548 


4-776018 4*769781 4*762079 


6S 


59 


4-7791-24 


4-777578 


4 774238 


4-768982 4*761882 

1 


4-753197 


64 
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Table XII (continued). 

Female Annuitant Experience. 
First Series Table. Logarithms of the graduated Numbers living. 

0^. 





Ykabs Blafbeo 81NCX Date or Purcuake:— 


1 


*.r 


. 


Ase ' 


' 1 1 2 ! 8 4 


1 

6 or more 


at- 1 


Entry. 




1 


tained. | 


60 


log/ixj log^iaq+i. 

1 
4-773083 4-771051 


log /{«!+«. 


logW»log'[«l+4 
4-761029 4-752987 


log lx+6 
4-743229 


(«+6) 


4-767076 


60 


61 


4-766212 4-763653 4-758985 ' 4-752074 4743004 ; 4732075 


66 


68 


4-758440 4-755304 4*749880 4742026 4731834 4 719626 


67 


68 


4-749682 4745917 4*739668 4730785 4719369 ' 4-705766 


68 


64 


4-739850 4-735397 


4728248 4718242 4 705489 ; 4 690363 


69 


65 


4-728844 4723641 


4-715509 ' 4-704277 4-690066 , 4673278 


70 


66 


4-716558 ' 4-710536 


4-701331 


4-688762 4 672958 4-654356 


71 


67 


4702874 4-695959 


4-685582 


4*671563 4-654011 4*633429 


78 


68 


4-687664 4 679774 


4*668119 


4-652496T4 633058 ^4-610315 


73 


69 


4-670789 4-661834 4 648785 


4*631422 ; 4609914 , 4684813 

1 


74 


70 


p 1 
4-652097 4-641980 4627409 


4-608147 4-584379 ' 4 656704 


76 


71 


4-631421 


4*620036 4-603804 


4-68*2470 4-556236 4 525751 


76 


78 


4-608580 


4*695812 4*577765 


4-554170 , 4-525246 , 4491692 


77 


73 


4-583376 


4*569098 4*549072 


4-623008 4-491145! 4-454247 


78 


74 


4-555594 


4*539666 4*517480 

1 


4-488722 ' 4463663 


4-413102 


79 


75 


4-524996 


4*507270 4*482726 


4-4510*27 4-412469 


4-367921 


80 


76 


4-491327 


4*471636 4*444519 


4-409610 4-367223 


4*318334 


81 


77 


4-454304 


4*432470 4-402544 


4-364133,4 317577 


4-263938 


88 


78 


4-413622 


4*389448 4 356467 


4-314222 '4-263117 4204294 


88 


79 


4-368945 


4-342219 4-305881 


4-259473 ' 4203402 

1 


4-138923 


84 


80 


4-319909 


4*290396 


4*250406 


4-199444 1 4137953 4067298 


85 


81 


4-266114 


4-233559 * 4189584 


4-133651 4066-246 3988851 


86 


88 


4-207127 


4-171252 4122926 


4061568 3-987706 3902956 


87 


83 


4-142471 


4-102973 ' 4-049899 


3-982619 '3-901710 3808932 


88 


84 


4-0716-28 4-02817()* 3969919 1 3896177 ' 3807577 

1 


3-706035 


89 


86 


3-994034 3-946265 3882362 3 801556 ' 3 704562 


3-693456 


90 


86 


3-909070 3-856590 3*786504 3*698008 3 591852,3-470309 


91 


87 


3-816062 , 3-758441 , 3*681617 3584719 3468563 , 3335627 


98 


88 


3-714275 1 3-651042 3*566864 3460795 3*333725 ' 3188354 


93 


89 


3-602907 3-533549 I 3-441346 3-325265 3 186284 ; 3 027341 

1 1 


94 


90 


3-481081 3-405038 


1 1 

3*304073 3-177068 3 025086 ' 2-851331 


95 


91 


3-347841 3-264501 3153975 '3-015046 2 848874 2-658951 


96 


98 


3-202142 3-110839 ' 2989878 ' 2837934 2656274 2448706 


97 


93 


3-042847 2-942852 


2810501 2-644362 2-445788 2218962 


98 


94 


2-868711 2-759231 


2-614447 2-432795 


2-215782 1*967935 


99 


95 


2*678378 2*558544 


2-400193 2 201619 


1 -964469 i I -693680 


100 


96 


2-470367 ' 2*339232 


2*166071 • 1*949030 1*689903 , 1*394074 


101 


97 


2-243060 1 2*099593 


1*910268' 1-673069 1389955 1066797 


108 


98 


1-994695 , 1-837764 , 1 -630799 ' 1 -.371600 i 1 062305 ' 0709318 


103 


99 


1-723344 1*551722 | 1 325502 1 042*291 1 0-704421 I 0-318867 


104 
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Table XIII. 



Female Annuitant Experience. 



Second Series Table. Logarithms of the graduated lumbers living. 





Ybars Elapsbd sikcb Datk op Ptbchase :— 




at 




A«e 


. 


n. 


Entry. 


12 

1 


8 


4 , Gomion 


tateed. 


w 




1 






(*+5) 




log lix] 


log/[rt]+, 
4-623182 


log^t*i+« logW» 


logW* 


logW» 




so 


4-630958 


4*614593 : 4*605061 


4-594609 


4-583308 


S5 


SI 


4-620432 


4-612514 , 4*603738 4*593973 i 4 583240 


4-571718 


36 


ss 


4-609662 


4*601589 i 4*592610 4*582592 ! 4*571557 


4-559690 


S7 


S8 


4-598628 


4*590385 ' 4-581184 ^ 4570688 


4*559524 ' 4*547282 


38 


34 


4-587304 


4-578876 


4*569433 ' 4*558834 

1 


4-547111 


4-534459 


39 


S6 


4 ■575664 


4*667034 4*557326 


4-546398 < 4534282 


4*521182 


SO 


36 


4-563680 4-554830 


4*544833 1 4*533545 


4*521000 4-507412 


31 


37 


4-551319 , 4-542229 


4-531917 4*520236 


4-507223 4*493103 


S3 


88 


4-538548 ' 4-529195 4*518539 4 506429 ' 4*492905 ! 4 478203 


S3 


39 


4-525328 1 4515689 ; 4504658 4*492079 i 4*477999 ! 4*462662 

1 ' t t 


S4 


30 


4-511620 


4-501668 


4*490226 , 4*477137 ! 4*462449 


4*446419 


S5 


81 


4-497377 


4-487084 


4*475195 


4-461548 


4*446196 4-429410 


S6 


83 


4-482552 


4-471886 


4-459510 


4*445254 


4*429177 14-411566 


S7 


88 


4-467091 


4-456018 4-443109 


4*428189 


4-411321 4*392809 


88 


84 


4-450935 


4-439419 ' 4-425929 

i 


4*410283 


4*392553 4-373058 


S9 


85 


4-4340*22 4-42-20-22 I 4407897 | 4391460 


4*372787 1 4-352219 


40 


86 


4-416283 4-403754 4388936 4371635 


4*351935 4-330195 


41 


87 


4-397640 4-384535 4368960 


4-350717 4*329894 


4-306877 


43 


88 


4-378013 ; 4-364277 4347878 


4-328605 ! 4-306559 


4-282146 


48 


89 


4-357310 4-342888 


4-325588 


4*305192 


4-281809 


4*255873 


44 


40 


4-335434 


4-320262 1 4*301979 


4*280367 


4-255515 


4*227918 


40 


41 


4-312-278 


4-296287 4*276931 4253971 


4*227537 


4*198125 


46 


43 


4-287723 


4-270839 i 4*250312 4.225892 


4-197720 


4166329 


47 


48 

1 


4-261643 


4-243783 ! 4*221979 4195965 


4-165896 


4*132344 


4B 


44 

1 


4-233898 


4-214974 4191774 4164021 


4131882 


4*095972 


49 


1 
46 


4-204336 


4-184250 • 4-159528 | 4*129876 


4*095478 


4-056993 


00 


46 


4-172789 4-151436 : 4125052 


4-093328 


4-056464 


4-015170 


01 


47 


4-139078 41 16341 1 4088143 


4-054157 


4-014602 


3-970241 


58 


48 


4103004 1 4*078756 


4-048579 


4-012125 


3-969632 


3-921925 


53 


49 

1 


4004351 


4-038455 


4-006118 


3-966969 


3-921270 


3-869910 


64 
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Table XIII (continued). 



Fkmale Annuitant Experience. 



Second Sei'ies Table. Logarithms of the graduated Numbers living. 







Tears Elapskd sikce 


Date of Purchase :— 






1 Age 




Afje 
at- 
tained. 

(JC+5) 


at 
Entry. 





1 ' 2 


3 4 • 


6 or more. 












51 
5S 
68 


log kx^ 

4-022884 
3-978344 
3-930450 
3-878898 
3'8-23360 


log Wi' log /[«]+, 


log l[x\^t 


log ^[JCj+4 


log/x+. 




a-995l88 
3-948684 
3-898648 
3-844766 
3-786656 


3-960492 
3-911416 
3-858570 
3-801612 
3-740166 


3-918403 
3-866116 
3-809768 
3-748987 
3-683367 


3-869195 
3-813099 
3-762582 
3-687251 
3*616665 


3*813858 
3*753400 
3*688134 
3-617620 
3-541377 


65 
56 
67 
58 
59 


65 

56 
1 67 
! 68 

59 


3-763444 
3-698778 
3-6-28920 
3-553393 
3-471680 


3-723962 
3-666266 
3*683077 
3-603927 
3*418269 


3*673820 
3-602127 
3*524598 
3*440700 
3*349860 


3-612467 
3-535804 
3-452860 
3-368030 
3-266717 


3*540346 
3*457767 
3 368356 
3*271490 
3-166486 


3-458882 
3-369664 
3-272798 
3-167903 
3*054136 


60 
61 
62 
63 
64 


60 
61 
62 
68 
64 


3-383215 
3*287380 
3-183500 
3 070843 
2 94S603 


3-325478 
3-224932 
3116912 
2-997642 
2*869278 


3-251412 
3-144692 
3-028934 
2-903310 
2-766919 


3-160225 
3-045806 
2-921646 
2-786^9 
2-640448 


3 052599 
2-929018 
2-794858 
2 649148 
2-490836 


2*930686 
2*796668 
2-651114 
2-492970 
2*321086 


65 
66 
67 
68 
69 


65 

66 
67 
68 
69 


2-815006 
2-671794 
2-615224 
2-345057 
2160049 


2-729896 1 2618776 
2-578488 i 2-457806 
2-413964 1 2-282736 
2-236096 2-092588 
2-040602 1 1-886662 


2*481379 
2-308486 
2-120501 
1-916047 
1 693618 


2-318765 
2-131681 
1 -928209 
1-706861 
1 -465972 


2*134203 
1 930952 
1 -709835 
1-469219 
1-207319 


70 
71 
72 
73 
74 


70 
71 
72 


1-958844 
1-739960 
1-501781 


1 

1 -829044 I I -660634 
1 598869 ; 1 416540 
1*348347 1 1-148864 


1 -461669 
1-188106 
0-901272 


1-203786 
0*918346 
0*607625 


0-922192 
0-611713 
0-273563 


76 
76 
77 


78 


1-242543 1-075647 i 0858522 


0-688930 ' 0*269002 


1-906210 


78 


74 


0960318 


0*778731 0-542352 

1 


0*248747 1 1-900243 


1-603897 


79 


76 


0-653008 


0*455386 0197990 


1-878176 


1 -498486 1 -066607 


80 


76 


0*318216 


0-103192' 1-822878 


1 -474441 


1*060710 2*590050 


81 


77 


1 -953740 


1-719613! 1-414146 


1 -034507 


2*583625 2 070636 


82 


78 


1-556550 


1-30147012-968778 


2 •565065 


2063633 


3-504447 


83 


79 


1 123760 


2-845920 2-483407 


2 032603 


3*496814 


4-887203 


84 
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Table XIV.— Uniform Seniority. Annuity Experienck. 

and (x+A), ejoperiencing respectively the morialUy siwum by the first, 
below, the number of years (t) to be added to the age of the younger life, 
respect of the same combination. Applicable at all rates of interest, and 







Malb and Female. 






















Two PKWAI.ICil. 






Value 








' 


M ■* ' 






Taloe 


of 
(0 


Male THE Younokb.| 

Qam^i Qamjt 


Male th 


K Eldeb 
Values of i. 






of 


o»/'/» 1 


o^y» 


A. 

i 
1 




— 


(8) 


1 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(o) 





000 


000 


-00 


-00 


0-00 


0-00 


000 


O 


1 


0-49 


0-90 


-63 


•11 


0-51 


0-90 


0-10 


1 


2 


1-00 


1-80 


109 


-24 


104 


1-81 


0-22 


s 


S 


1-53 


2-71 


1-66 


•37 


1-60 


273 


084 


3 


4 


2 09 


3 63 


2-26 


•61 


2-17 


3^ 


0-47 


4 


5 


2-6t) 


4-55 


2-88 


-66 


2-77 


4-58 


62 


5 


: 6 


3-26 


5-48 


3-52 


•83 


3 39 


5-52 


77 


6 


1 ^ 


3-88 


6-41 


4-18 


1-01 


4-03 


6-46 


94 


7 


8 


4-52 


7-35 


4-85 


1-20 


4-69 


7-40 


1 11 


8 


! 9 


517 


8-30 


5-55 


1^40 


5-86 


8 85 


1-30 


9 


; 10 


5-85 


9-25 


6-26 


1-62 


6 06 


9-31 


1-51 


10 


11 


6 55 


10-20 


7 00 


1-86 


6-78 


10-26 


1-73 


11 


12 


7-26 


1116 


7-75 


2 11 


7-51 


11-22 


1-96 


13 


18 


8 00 


1212 


8-51 


2-as 


8-26 


12-19 


2-21 


IS 


14 


8-75 


13 08 


929 


2-66 


9-02 


13-16 


2-48 


14 


15 


9 51 


14 05 


10 09 


2 97 


9-80 


14-12 


2-77 


10 


. 16 


10-29 


15-02 


10-90 


3 29 


10-60 


1510 


3-07 


16 


17 


1109 


15-99 


11-72 


3-63 


11-41 


16 07 


3-39 


17 


1 18 


11-90 


16-97 


12-65 


8-99 


12-23 


1705 


3-73 


18 


; i» 


12-72 


17-94 


13-40 


4-37 


1306 


18 03 


4-10 


19 


20 


13-55 


18-92 


14-26 


4-78 


13-91 


1901 


4-48 


29 


21 


14-40 


19-90 


15 12 


5-20 


14-77 


19-99 


4-88 


21 


22 


15-26 


20-88 


16-00 


5 65 


15-68 


20-97. 


5-30 


22 


28 


1612 


21-87 


16 89 


6 11 


16-51 


21-96 


5-75 


23 


1 24 


17 00 


22-85 


17-78 


6 60 


17-40 


22-94 


6 22 


24 


J 20 


17 89 


23-84 


18-69 


711 


18-29 


23-92 


6-71 


20 


26 


1878 


•24-82 


19 60 


7-64 


19-20 


24-91 


7-22 


26 


27 


19 «9 


25-81 


20-51 


8-20 


2011 


25-90 


7 75 


27 


28 


20-60 


26-8 » 


-21-44 


8-78 


2102 


26-90 


8 30 


28 


< 29 


21-51 


27 -79 


22-37 


9 37 


21-95 


27-89 


8-8S 


29 


30 


nu 


23-78 


23-80 


9 99 


22-88 


28-88 


9-48 


30 


31 


23 37 


29 77 


24-24 


10t>3 


2381 


29-87 


10-10 


31 


; 32 


24-30 


30-76 


25-19 


11-29 


24 75 


30-86 


10 ^-J 


32 


33 


25 24 


31-76 , 


2614 


11-97 


25-70 


81-86 


11 39 


S3 


1 34 

1 


2619 


32 75 


27-09 


12 66 


26-65 


82-85 


12^ 


34 


' 36 


27 13 


33-74 


28 05 


13-38 


27-60 


33 84 


12-77 


30 


36 


28 09 


34-74 


29 01 


1411 


28-56 


34-84 


13 48 


36 ! 


! 37 


29-05 


35 73 


29-97 


14-85 


29-52 


35-84 


14 21 


37 . 


38 


30-01 


36-73 


30-94 


15-62 


30-48 


36-88 


14-96 


38 


39 


30-97 


37-73 


31-91 


16-40 


31-45 


37-83 


16-73 


39 


40 


31-94 


38 72 


32 88 


17-20 


32-42 


38-82 


16-61 


1 M 


41 


32-91 


39-72 


33-85 


18 01 


33-39 


39-82 


17-30 


' 41 . 


42 


33 88 


40-72 


34 83 


18-83 


84-36 


40-82 


1811 


42 


43 


Uhlj 


,41-71 


35 81 


19-66 


35-34 


41-81 


18 94 


43 


44 


35-83 


42 71 


36-79 


20-51 


86-32 


42-81 


19-77 


44 
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Two Lives. Showing, in the ease of an annuity on two lives {x) 
ami the second. Tables entering into eithe?- of the combinations specified 
to obtain the equal ages giving an equivalent joint annuity value, in 
in respect of all (identical) durations from date of purchase. 







Malk ahd Femauc. 




Tw 


-0 Females 


• 




Value 
of 

■ 


Malkthb 


Younger. 

Oamys 


Male the Elder 




u 


Value 
of 
h. 


h. 


Owifc/' 


O^^m. 


Qf^f^ni. 


1 0^'/* 


o^v» 






Values of /. 








(«) 


(a) 


(3) 


(4) 


(5) 


(6) 


(7) 


; (« 


(9) 


45 


86-81 


43-71 


37-77 


21-37 


37-30 


43-81 


20-62 


46 I 


46 


87-79 


44-70 


38-75 


22-24 


38-28 


44-81 


21-47 


46 ' 


47 


88-77 


45-70 


39-74 


2811 


39-26 


45-81 


2284 


47 


48 


39-75 


46-70 


40-72 


24 00 


40-25 


46 80 


-23-22 


48 


49 


40-74 


47-70 


41-71 


24-90 


41-23 


47-80 


2410 


49 


60 


41-72 


48-70 


42-70 


25-80 


42-22 


48-80 


25-00 


60 


61 


42-71 


49-70 


43-69 


26-71 


43-21 


49 80 


25-90 


61 


52 


43-70 


50-69 


44-68 


27 63 


44 20 


60-80 


2rt-81 


52 


53 


44*69 


51-69 


45-67 


28-55 


45-19 


5180 


27-73 


53 


64 


45-68 


52-69 


46-66 


29-48 


4618 


52 80 


28-63 


64 


66 


46-67 


53-69 


47-65 


80 41 


47-17 


53-80 


29-68 


66 


66 


47-66 


54-69 


48-64 


31 -35 


48 16 


64-79 


30-52 


66 


57 


48-65 


65-69 


49-64 


82 30 


49-16 


65-79 


31-46 


67 


68 


49 64 


56-69 


50-63 


33-25 


.50-15 


56-79 


32 40 


68 


69 


60-64 


57-69 


61-68 


34-20 


5115 


67-79 


33-35 


59 


60 


61-63 


58-69 


52-62 


3516 


52-14 


68-79 


34-31 


60 


61 


52 63 


59-69 


58-62 


36 12 


.'53-13 


59-79 


35-26 


61 


62 


58-62 


60-69 


5161 


37-08 


54 18 


60-79 


36-22 


62 


63 


64 62 


61-69 


55-61 


38-05 


65-12 


61-79 


37-19 


63 


1 64 


55-61 


62-68 


56-61 


39 02 


56-12 


62-79 


3816 


64 


; « 


56-61 


63-68 


57-60 


39-99 


67-12 


68-79 


39-12 


66 


! 66 


57-61 


64-68 


58-60 


40-97 


f)8-ll 


64-79 


40-10 


66 


67 


58-60 


65-68 


59-60 


41-94 


59 11 


65-79 


41-07 


67 


1 68 


59 60 


66-68 


60-59 


42-92 


60-11 


66-79 


42 05 


68 


, «• 


60-60 


67-68 


61-59 


43-90 


61-11 


67-79 


43-03 


69 


70 


61-59 


68-68 


62-59 


44-88 


6210 


68-79 


44-01 


70 


71 


62-59 


69-68 


63-59 


45-87 


63-10 


69 79 


44 99 


71 


72 


63-59 


70-68 


64-59 


46-85 


6410 


70-79 


45-97 


72 


73 


64-69 


71-68 


65-58 


47-84 


65-10 


71-79 


46-95 , 


73 


74 


65-59 


72 68 


66-58 


48-82 


66-10 


72-79 


47-94 


74 


76 


66-58 


73-68 


67-58 


49-81 


67-09 


73-79 


48-93 


76 


76 


67-58 


74-68 


68-58 


50-80 


68-09 


74-79 


49-92 


76 


77 


6S-58 


75-68 


69-58 


51 79 


69-09 


75-79 


50-90 


77 


1 78 


69-58 


76-68 


70-58 


52-78 


70-09 


76-79 


51-89 


78 


, 79 


70 58 


77-68 


71-68 


63-77 


71-09 


77-79 


52-89 


79 


80 


71-58 


78-68 


72-58 


64-76 


72-09 


78-79 


53-88 


80 


81 


72-58 


79-68 


73-58 


55-76 


73-09 


79-79 


54-87 


81 


82 


73-58 


80-68 


74-58 


56-75 


74-09 


80-79 


55-86 


82 


83 

1 

1 

1 
1 

1 
1. 


74-58 


81-68 


75-67 


57-74 


75-09 


81-79 


.56-86 


83 

1 
1 
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Table XV.— Select Annuitv Values. 



m 




Two Joint Lives of Equal Age, 








«[x 


\\x\ 

Male akd Femai.c 








J% 


Age 

at 

Entry. 




Two Females. 


at 








Entiy. 


'Xl 


(>(«m./n 


^lffm./«l 


1 


0(<iA/»] 


Oi*^-f^] 


W : 


20 


23 (122 


13-027 


16 064 


30-315 


10-291 


20 


21 


23-327 


12-814 


! 14-778 


29-828 


10-096 


21 i 


22 


23 026 


12-597 


14-487 


29-336 


9-897 


22 


23 


22 '721 


12-373 


• 14191 


28-840 


9-693 


23 


24 


22-408 


12-145 


13-891 


28-339 


9-485 


24 


25 


22 089 


11-912 


13-586 


27-834 


9-273 


26 


26 


21 -765 


11-674 


13-277 


27-325 


9-057 


26 - 


27 


21-435 


11-431 


12-965 


26-811 


8-838 


2T 


28 


21100 


11185 


12-650 


26-294 


8-615 


28 


29 


20-759 


10-934 


12-331 


25-774 


8-389 


29 

1 


30 


20-413 


10-680 


12-010 


25-250 


8-162 


30 ' 


31 


20-060 


lU-421 


11-686 


24-723 


7-931 


31 


32 


19-703 


10160 


11-361 


24-193 


7-099 


32 


33 


19-340 


9-896 


1 1 -034 


23-661 


7-465 


33 


34 


18-973 


9-629 


10-707 


23-126 


7-230 


34 


35 


18-601 


9-360 


10-378 


22-590 


6-994 


36 


36 


18-2-24 


9 089 


10-050 


22-052 


6-758 


36 


37 


17*843 


8-816 


9-721 


21-512 


6-523 


37 


38 


17-458 


8-543 


9-394 


20-972 


6-287 


38 


39 


17-070 


8-269 


9-068 


20-432 


6-063 


39 


40 


16-677 


7 -995 


8-744 


19 891 


5-821 


40 


41 


16-282 


7-7-21 


8-422 


19-350 


6-590 


41 ' 

4 


42 


15-884 


7 -448 


8-102 


18-810 


5-361 


42 




43 


15 -485 


7-177 


7-786 


18-271 


6-135 


43 




44 


15-082 


6-906 


7-474 


17-734 


4-912 


44 




45 


14-677 


6-639 


7166 


17-199 


4*693 


46 




46 


14-272 


6 374 


6-863 


16-666 


4-477 


46 


47 


13-866 


6112 


6-564 


16137 


4-266 


47 


1 48 


13-460 


5-853 


6-272 


16-611 


4-069 


48 


49 


13 054 


5-598 


6-984 


15-089 


3-856 


49 


50 


12 648 


5-348 


5-704 


14-571 


3 669 


60 


51 


12-243 


6102 


; 5-429 


14059 


3-467 


61 


62 


1 1 -840 


4 862 


, 5-162 


13-552 


3-280 


52 


63 


11-438 


4 626 


4-901 


13-052 


3-099 


53 


54 


11 040 


4-397 


1 4-648 


12-657 


2-923 


54 , 


66 


10 645 


4-173 


4-403 


12 070 


2-754 


66 ' 


66 


10-253 


3 -955 


4165 


11-690 


2-590 


66 


67 


9-865 


3-744 


3-935 


11-119 


2-432 


57 


68 


9-482 


3-539 


1 3-713 


10-656 


2-280 


68 


69 


9104 


3-340 


3-499 


10-202 


2-J34 


69 


60 


8 732 


3-149 


3-292 


9-757 


1-994 


60 . 


61 


8-365 


2-964 


.3 094 


9-322 


1-859 1 


61 < 


62 


8 005 


2-786 


2-904 


8 897 


1-731 


63 


63 


7-652 


2-614 


2-721 


8-482 


1-608 


63 ^ 


64 


7-306 


2-450 


2-546 


8 078 , 


1-490 


_ '*J 
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Table XV. i^mn,ii%'\ui). — Select Annuity Values. 



Two Joiid Lives of Equal Age. 



%1W 



3% 



Age 

at 
Entry. 


Male and Fkmale. 


. 


Two Feuaies. 




Age 

at 

Entry. 










[x] 


Qiamp] 


QiamP] 


Oiapn 


Oiarn 


Oiam 


[X] 

66 


65 


6^969 


2 292 


2-379 


7-686 


1378 


66 


6*638 


2-141 


2-219 


7-304 


1^272 


66 


67 


6-317 


1-996 


2-067 


6-934 


1171 


67 


68 


6 004 


1-858 


1-922 


6 576 


1-075 


68 


69 


5699 


1-726 1 


1-784 


6^228 


•984 


69 


70 


5-404 


1-600 


1-662 


5 893 


•898 


70 


71 


5^118 


1-480 


1 -528 


5 571 


•817 


71 


72 


4-842 


1-367 


1-409 


5 259 


•740 


72 


73 


4-575 


1-259 


1-297 


4 960 


•668 


73 


74 


4-317 


1-157 


1-191 


4-673 


•600 


74 


75 


4069 


1060 


1-090 


4-397 


•538 


78 


76 


3-831 


-968 


-996 


4-133 


•479 


76 


77 


3-602 


•882 


-907 


3-880 


•424 


77 


78 


3-382 


•800 


-823 


3-639 


•373 


78 


79 


3 172 


•724 


•744 


3-408 


•326 


79 


80 


2-971 


• •• 


••• 


3-188 


• • • 


80 


81 


2-779 


• 


••• 


2-979 


• ■ • 


81 


82 


2-595 


• a • 


• ■ • 


2779 


• «• 


82 


88 


2-421 


• •• 


••• 


2 590 


• • • 


8S 


84 


2-254 


• • • 


■•• 


2 409 


• ■ ■ 


84 


85 


2-096 


• • • 


•■• 


2^239 


• • • 


85 


86 


1-945 


• •• 


••• 


2-078 


• •« 


86 


87 


1803 


■ • • 


••■ 


1-924 


» • • 


87 


88 


1-667 


• •• 


••■ 


1 •77!» 


• a • 


88 


89 


1539 


■ •• 


... 


r642 


• •• 


89 


90 


1417 


• «e 


•• ■ 


1512 


• •• 


90 


91 


1-303 


• •• 


••• 


1 390 


■ •• 


91 


92 


1194 


■ • • 


••• 


1 275 


- ■ • 


92 


98 


1-092 


• • • 


■ . ■ 


1166 


• ■• 


93 


94 


•996 


■ • • 


••• 


1064 


• • ■ 


94 


95 


-905 


• •• 


■ • • 


•968 


• •• 


96 


96 


•820 


• •• 


• • • 


•878 


■ a • 


96 


97 


•740 


• •• 


•• • 


•793 


• •• 


97 


98 


-666 


• •• 


■ •• 


•714 


• •• 


98 


99 


•596 


• • • 


• 

1 


•641 


• • • 


99 
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Table XVL— Ultimate Annuity Values. 



Tvx) Joint Lives of Equal Age. 



a 



X.X. 





Mali aki 


> Femalk. 




Two Fbmalbs. 






Age. 












Age. 


ix) 


Qani/i 
21-744 


11-601 


QaP/* 


O^v^ 


0<^f* 


W 


26 


13-296 


27-643 


8-981 


26 


26 


21-422 


1 1 -361 


12-985 


27-035 


8-761 


26 


27 


21-094 


11117 


12-670 


26-623 


8-538 


27 


28 


2t>-760 


10-869 


12-352 


26-007 


8312 


28 


29 


20-420 


10-616 


12-030 


26-487 


8-082 


29 


30 


20-076 


10-358 


11-705 


24-964 


7-849 


80 


81 


19-720 


10-097 


11-378 


24-438 


7-613 


31 


82 


19-369 


9-833 


1 11-048 


23-908 


7-376 


32 


88 


19 007 


9-665 , 


10-718 


23-376 


7 137 


88 


84 


18-641 


9-295 ! 


10-385 


22-841 


6-897 


34 


86 


18-268 


9-021 1 


10-051 


22-304 


6-655 


36 


86 


17-893 


8-747 


9-718 


21 -766 


6-413 


36 


87 


17-512 


8-470 i 


9 384 


21-225 


6-171 


37 


88 


17-127 


8-192 


9-051 


20-683 


6-930 


88 


89 


16-738 


7-913 


8-719 


20141 


6-689 


39 


40 


16-345 


7-634 


8-388 


19-599 


6-450 


40 


41 


15-949 


7-366 


8 060 


19 055 


5-213 


41 


42 


15-550 


7 076 


7-734 


18-512 


4-978 


42 


48 


15148 


6-799 


7-411 


17 971 


4-746 


43 


44 


14-744 


6-623 


7 092 


17-431 


4-517 


44 


46 


14-339 


6-260 


6-777 


16 892 


4-292 


46 


46 


13-931 


5-979 


6-467 


16 356 


4 071 


46 


47 


13-622 


5-711 


6-162 


15-822 


3*854 


47 


48 


13113 


5-446 


5-862 


16-291 


3-642 


48 


49 


12-703 


5186 1 


6-569 


14764 


3-435 


49 


60 


12-293 


4-930 


6-281 


14-241 


3-234 


60 


61 


11-885 


4-679 


6-001 
4-728 


13-724 


3 039 


61 


62 


11-477 


4-433 


13-211 


2-850 


62 


63 


11-072 


4193 


1 .4-461 


12-704 


2-667 


63 


64 


10-669 


3-959 


4-204 


12-203 


2-490 


64 


66 


10-268 


3 731 


i 3-954 


11-710 


2 320 


66 


66 


9-871 


3 510 


; 3-712 


11-223 


2-157 


66 > 


67 


9-478 


3-295 


3-478 


10-744 


2-000 


67 


68 


9-089 


3-088 


1 3-254 


10-274 


1-851 


68 


69 


8-705 


2-888 


3-038 


9 812 


1-708 


69 


60 


8-326 


2-696 


1 2-830 


9-360 


1-672 


60 


61 


7-954 


2-511 


2-632 


8-917 


1-443 


61 


62 


7-588 


2-334 1 


2-442 


8-484 


1-321 


62 


63 


7-228 


2-164 


2-261 


8-062 


1-205 


63 


64 


6-876 


2 002 


2 089 


7-651 


1097 


64 


66 


6-632 


1-848 


1-926 


7 -250 


-994 


66 


66 


6-196 


1-701 


1-771 


6 861 


-898 


66 


67 


5-868 


1 -562 


1 -624 


6-484 


•808 


67 


68 


5-550 


1 -431 


1 -486 


6119 


•724 


68 


69 


5-240 


1 -306 1 


1-355 


5-766 


646 


69 



Life Annuity Tables (1893) 



333 



Table XVI. {coniinued), — Ultimate Annuity Values. 



a 



X.X. 



Two Joint Lives of Equal Age. 



3 °A 





Male ani 


> Fbsialb. ' 




Two Fkmalks. 






Age. 












Aire. 




Qamn 


Qan^r 


0^'P 


0^'r 


O^P 


(X) 


70 


4-940 


1-189 


1-233 


5-425 


-574 


70 


71 


4-649 


1-079 


1-118 


5-096 


-507 


71 


72 


4-369 


•976 


roio 


4-779 


•446 


72 


78 


4-098 


•880 


-910 


4-476 


-389 


78 


74 


3-838 


•790 


•816 


4185 


•337 


74 


75 


3-587 


•706 


•729 


3-906 


•290 


78 


76 


3-347 


-628 


•649 


3-640 


•247 


76 


77 


3-118 


'556 


•574 


3-386 


-209 


77 


78 


2-898 


•490 


•506 


3144 


•175 


78 


79 


2-689 


•429 


•443 


2-914 


•145 


79 


80 


2-490 


-373 


-386 


2-695 


-118 


80 


81 


2-300 


-322 


•333 


2-488 


-095 


81 


82 


2121 


-276 


•286 


2-292 


•076 


82 


83 


1-951 


-234 


•242 


2-107 


•057 


88 


84 


1-790 


-195 


-201 


1-933 


• • • 


8ft 


85 


1-639 


•145 , 


•150 


1-769 


» • • 


85 


86 


1-496 


1 


■ •• 


1-615 


••• 


86 


87 


1-362 




• • ■ 


1-470 


••• 


87 


88 


1-237 




• • • 


1-335 


••• 


88 


89 


1119 




• •• 


1-208 


••• 


89 


90 


1-010 


1 
• • • 1 


■ • • 


1-091 


••• 


90 


91 


-908 


1 


• • • 


-982 


• • « 


91 


92 


•813 




• ■ • 


•880 


• • ■ 


92 


93 


•725 




• •• 


-786 


••• 


93 


94 


-644 




• • • 


•699 


••• 


9ft 


96 


•669 




1 • 


-618 


• • • 


96 


96 


-500 




• • • 


•545 


• • • 


96 


97 


•437 




• • • 


•477 


••• 


97 


98 


•380 




»•• 


-415 


••• 


98 


99 


•327 




• • • 


•359 


•■• 


99 


100 


•280 


1 


• •• 


•308 


••• 


100 


101 


•237 




• • • 


•262 


••• 


101 


102 


•196 




••• 


-217 


••• 


102 


103 


•146 




• •• 


•161 


. •• 


103 


VOL. 


IIL 
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Table XVIL— Selkct AxNNUITy Values 
Two Joint Lives of Equal Age. 



a 



[x][x] 



Ase 


Malr akd Femalk. 


QWV*] 


-rWO FBM4LS8. 




1 


1 [x] 

t 

1 


20016 


Qiatt^n] ' 


! (^<krv'] 


1 

9-450 


! w 


20 


11-749 


13-460 


t 

25 092 


20 


21 


19-811 


11-577 


13-233 


24-763 


9-287 


21 


22 


19-601 


11-401 


13-000 


24-427 


9-119 


22 


23 


19 -386 


11-220 


12-762 


24-087 


8-946 


28 


24 


19-164 


11 034 


12-520 


23-740 


8-769 


24 . 


25 


18-937 


10-842 


1 12-272 


23-387 


8-587 


26 


26 


18-703 


10-645 


12-020 


23-029 


8-402 


26 


27 


18-464 


10-444 


11763 


22-665 


8-213 


27 


28 


18-219 


10-239 


11 503 


22-296 


8-020 


38 


29 


17-970 


10 027 


11-238 


21-921 


7-824 


29 


80 


17-713 


9-814 


10-970 


21-541 


7-625 


80 


81 


17-451 


9-595 


10-698 


21-166 


7-422 


81 


82 


17-182 


9-373 


10-424 


20-767 


7-218 


82 • 


88 


16-908 


9147 


10-147 


20-372 


7-011 


88 


84 


16-628 


8-918 


9-867 


19-973 


6-802 


84 ' 


36 


16-345 


8-686 


9-586 


19-569 


6-592 


86 - 


86 


16 053 


8-451 


9-303 


19162 


6-381 


86 


37 


15-759 


8-214 


9-019 


18-750 


6-169 


87 , 


88 


15-459 


7-975 


8-735 


18-335 


6-957 


88 


89 


15-153 


7-734 


8-450 


17-918 


6-745 


89 


40 


14-843 


7-492 


8-165 


17*496 


5-533 


40 


41 


14-528 


7-249 1 


7-881 


17-072 


5-323 


41 


42 


14-210 


7-007 1 


7-599 


16-646 


5114 


42 


48 


13-887 


6-764 


7-318 


16-218 


4-906 


48 


44 


13-561 


6-522 


i 7-039 


15-789 


4-701 


44 


45 


13-232 


6-281 1 


6-762 


16-358 


4-498 


46 


46 


12-899 


6-041 


: 6-489 


14-927 


4-298 


46 


47 


12-564 


5-803 


6*220 


14-495 


4-101 


47 


48 


12-227 


5-568 


5-954 


14-064 


3-908 


48 


49 


11-888 


5 335 


5-692 


13-633 


3-718 


49 


60 


11-548 


5-105 


5-435 


13-204 


3-533 


60 


61 


11-207 


4-879 


5-183 


12-776 


3-352 


61 


62 


10-865 


4-657 


4-937 


12-351 


3176 


62 

1 


68 


10-523 


4-439 


4-696 


1 1 -928 


3-004 


68 ; 


64 


10182 


4-2-25 


4-461 


11-509 


2-838 


^ 1 


66 


9-841 


4-016 


4-232 


11093 


2-676 


66 


66 


9-502 


3-812 


4-010 


10-681 


2-520 


66 


67 


9164 


3-614 


3-795 


10-274 


2 369 


67 


68 


8-829 


3-421 


3-586 


9-872 


2 223 


68 


69 


8-498 


3-234 


3-384 


9-476 


2-083 


69 


60 


8-169 


3-052 


3-189 


9-086 


1-948 


60 


61 


7-844 


2-877 


3-001 


8-703 


1-818 


61 


62 


7-523 


2-707 


2-820 


8-327 


1-694 


62 


68 


7-207 


2 544 


2 646 


7-958 


1-575 


68 


64 


6-897 


2 386 


2-479 


7-598 


1-461 


64 
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Table XVII. (continued). — Sblect Annuity Values 

Two Joint Lives of Equal Age. 



4 "/ 

* /o 



[XI 



60 
66 

67 
68 
69 

70 
71 
72 
78 
74 

78 
76 
77 
78 
79 

80 
81 
82 
88 
86 

86 



87 
88 

89 

90 
91 
92 
98 
94 

96 
96 
97 
98 
99 



Male and Femalk. 



QlamP] 



6*592 
6-293 
6 000 
6-714 
5-435 

5-164 
4-900 
4-643 
4-395 
4-155 

3-922 
3-698 
3*483 
3-275 
3-076 

2-885 
2-702 
2 -.',26 
2-359 
2-199 

2-047 
1-902 
1-764 
1-633 
1-509 

1-391 
1-279 
1-174 
I 074 
-980 

•891 
•808 
•730 
•657 
•588 



2-235 
2 089 
1-951 
1-817 
1-690 

1-568 
1 -452 
1-342 
1-237 
1137 

1-043 
•963 
-869 
-789 
•713 



Two Ffmai.ks. 



Oi«/'/*i I own 



2-319 
2-166 
2-019 
1-879 
1-746 

1-619 
1-498 
1-383 
1-274 
1170 

1-072 

-980 

893 

-810 

•733 



• f • 

• •• 

• •• 



7-245 
6-901 
6-566 
6-240 
5-924 

5-617 
5-320 
5 032 
4-755 

4*488 

4-230 
3-983 
3-746 
3518 
3-300 

3 092 
2-892 
2-703 
2-522 
2-349 

2185 
2 030 
1882 
1-742 
1-609 

1-483 
1 -365 
1-252 
1146 
1047 

-953 
•865 

•782 
•704 
•632 



Qiann] 



1-353 
1*249 
1151 

1057 
-968 

-884 
-805 
•730 
-659 
-593 

-530 
•473 
•419 
•369 
•322 



■ • • 
• •• 



Age. 

[xl 



66 



67 
68 
69 

70 
71 
78 
78 
74 

76 
76 
77 
78 
79 

80 
81 
88 
83 
84 

86 

86 
87 
88 
89 

90 
91 
92 
93 
94 

96 
96 
97 
98 

99 
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Table XVIII. — Ultimate Annuity Values. 
TiDo Joint Lives of EguaX Age, 



a 



x.jr. 





Malk and Fcmalk. 




Turo Pemalks. 






Age. 

(X) 


18-643 




QyKrr 

12012 


23144 




Age. 

(X) 

26 


Qamp 
10-560 


8-319 


26 


26 


18-411 


10-363 


1 1 -757 


22-786 


8130 


26 


27 


18173 


10159 


11-498 


22-423 


7-937 


27 


28 


17-929 


9-951 


11-234 


22*053 


7-739 


28 


29 


17-678 


9-738 


10-965 


21 -679 


7-539 


29 


80 


17-423 


9-521 


10-694 


21-299 


7-335 


30 


81 


17160 


9-299 


10-418 


20-914 


7127 


. 31 


82 


16-893 


9-073 


10-139 


20-523 


6-917 


32 


88 


16-618 


8-844 


9-857 


20-128 


6-705 


88 


84 


16340 


8-611 


9-573 


19-728 


6*491 


84 


86 


16*054 


8-374 


9-286 


19*324 


6-274 


86 


86 


15-764 


8135 


8-998 


18-915 


6-057 


86 


87 


15-467 


7-893 


8-708 


18-501 


5-839 


37 


88 


15-167 


7-649 


8-417 


18-085 


5-620 


88 


89 


14-860 


7-403 


8-126 


17-664 


5-402 


89 


40 


14-550 


7156 


7-835 


17-241 


5183 


40 


41 


14 233 


6-908 


7-545 


16-814 


4*966 


41 


42 


13-913 


6-659 


7-255 


16-385 


4-761 


42 


48 


13-5S8 


6-411 


6-967 


15*953 


4-536 


43 


44 


13-260 


6-163 


6-681 


15*520 


4-325 


44 


46 


12 928 


5-915 


6-398 


15*086 


4116 


46 


46 


12-593 


5-669 1 


6117 


14-650 


3-910 


46 


47 


12-255 


6-425 1 


6-840 


14-214 


3-707 


47 


48 


11-914 


5-183 ! 


5-567 


13-778 


3-509 


48 ' 


49 


11-571 


4-944 


5*299 


13-342 


3-315 


49 


60 


11-227 


4-709 


5-035 


12-907 


3-125 


60 


61 


10-881 


4-477 , 


4*776 


12 473 


2*940 


61 


62 


10-535 


4-248 1 


1 4*524 


12-042 


2*761 


62 


68 


10188 


4-0-25 1 


4-277 


11-612 


2*587 


68 


64 


9-841 


3-806 1 


4-037 


11-186 


2*419 


64 


66 


9-495 


3-593 


3-803 


10-763 


2*257 


66 


66 


9150 


3-385 


3-576 


10-344 


2*100 


66 


67 


8-807 


3184 


3-357 


9*930 


1-950 


67 


68 


8-466 


2-988 


3-145 


9-521 


1*806 


68 


69 


8-127 


2-798 


2-940 


9-116 


1-669 


69 


60 


7-792 


2-615 


2-744 


8-719 


1-538 


60 


61 


7-460 


2-439 


2-555 


8 327 


1-413 


61 


62 


7-133 


2-270 


2 374 


7-943 


1-295 


62 


68 


6-810 


2-108 


2-201 


7-666 


1-182 


63 


64 


6-493 


1-952 


2036 


7-198 


1-077 


64 


; ^ 


6181 


1*804 


1-879 


6-837 


•977 


66 


66 


5-875 


1-663 


1-730 


6-485 


•883 


66 


67 


6-577 


1-528 


1-588 


6143 


•795 


67 


68 


6-285 


1-401 


1-454 


5-809 


•713 


68 


69 


6-000 


1-281 


1-328 

t 


5-486 


•637 


69 
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Table XVIII. (continued). — Ultimate Annuity Values. 

Two Joint Lives of Equal Age. 



axu. 


• 








4% 




Male ani 


1 

) FSMALS. 




Two Females 






Age. 












Age. 

(X) 


(X) 


(Jam/^ 


Qaran 


0^'r 


0<^'f' 


0<^/" 


70 


4-722 


M67 


1-209 


5-172 


-566 


70 


71 


4-453 


1060 


ro97 


4-869 


-500 


71 


72 


4-192 


•959 


•993 


4-576 


•439 


72 


73 


3-939 


•865 


•895 


4-294 


•384 


73 


7ft 


3-695 


•777 


•803 


4 022 


•333 


74 


76 


3-460 


•695 


•718 


3761 


•286 


78 


76 


3-234 


•619 


•639 


3 511 


•246 


76 


77 


3017 


-548 


•566 


3-271 


•207 


77 


78 


2-809 


•483 


•499 


3 042 


•173 


78 


79 


2 609 


•423 


•437 


2 824 


•143 


79 


80 


2-420 


•369 


•380 


2-616 


•117 


80 


81 


2-239 


•319 


-329 


2 418 


-094 


81 


82 


2066 


•273 


-282 


2 231 


-075 


82 


83 


1903 


■232 


-239 


2 054 


•056 


8S 


84 


1-749 


•192 


199 


1-886 


■ • • 


84 


8^ 


1602 


•144 


•148 


1-728 




86 


86 


1465 


•«• 


• f • 


1-579 




86 


87 


1-335 


• • ■ 


••• 


1-440 




87 


88 


1-213 


•"• 1 


• ■ • 


1-309 




88 


89 


1-099 


1 

■ • • 


• • • 


1-186 




89 


90 


•992 


• ■ • 


• • • 


1071 


■ 


90 


91 


-893 


• «. 


... 


-965 




91 


92 


-800 


• •• 


• • • 


•865 




92 


98 


•714 


• • • 


• •• 


•773 




93 


94 


-634 


• ■ • 


• ■ • 


•688 




94 


96 


•561 


• ■ • 




•609 




96 


96 


•493 


• • • 


• • 


•537 




96 


97 


•431 


• « • 


• ■ a 


•471 




97 


98 


•376 


■ « • 


• • • 


•410 




98 


99 


•323 


• • • 


■ • a 


•355 




99 


100 


•277 


• ■ • 


• • • 


•305 




100 


101 


•234 


• «• 


• • • 


•259 




101 


102 


•194 


■ • a 


■ • « 


•215 




102 


103 


•145 


• • • 


«« « 


•159 




103 
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Table XIX.— -Select Annuity Values. 
T'iJco Joint Lives of Eq^ial Age. 



^xtx] 








Male akd Female. 




Two Females. 






Age. 












Aff^, 




17-233 


Qiam/t] 


12122 


21 158 


Oi<i/'/*i 


W 


io 


10-671 


1 

8-722 


80 


81 


17-089 


10-532 


11-940 


20-931 


8-584 


81 


ta 


16-939 


10-388 


11-751 


20-698 


8*441 


88 


ts 


16-785 


10-239 


11-559 


20-459 


8-294 


88 


24 


16-625 


10-085 


11-361 


20-215 


8-142 

1 


84 


86 


16-459 


9-927 


11-158 


19-964 


7*986 


86 


86 


16-289 


9-763 


10-950 


19-708 


7-825 ' 


86 


87 


16112 


9-594 


10-737 


19-445 


7-661 


87 


38 


15-931 


9-421 


' 10-520 


19-178 


7-493 


88 


89 


15-743 


9-244 


10-299 


18-904 


7-322 

j 


89 


80 


15-551 


9-062 


10 073 


18-624 


7-147 ' 


80 


81 


15-35-2 


8-876 


9-843 


18-339 


6 968 


81 


88 


15148 


8-685 


1 9-610 


18-048 


6-787 


88 


88 


14-939 


8 491 


9-373 


17-751 


6-603 


38 


84 


14-723 


8-292 


9-133 


17*449 


6-417 


34 


86 


14-50-2 


8-091 


8-891 


17-141 


6-229 


36 


86 


14-276 


7-886 


1 8-646 


16-829 


6-039 


36 


87 


14-044 


7-678 


1 8-398 


16-511 


5-848 


37 


88 


13-807 


7-468 


1 8-150 


16-189 


5-656 


38 


89 


13-564 


7-256 


7-900 


15-861 


5-463 


39 


40 


13-316 


7 042 


7-649 


15-529 


5-270 


40 


41 


13-063 


6-826 


' 7 -397 


15-194 


5-078 


41 


43 


12-806 


6-609 


I 7-146 


14-853 


4-886 


43 


48 


12-543 


6-391 


6-895 


14-510 


4*694 


48 


44 


12-276 


6-173 


1 6-645 


14-163 


4-505 


44 


46 


12 006 


5-955 


6-396 


13-814 


4-317 


46 


46 


11-731 


5-738 


6-150 


13-461 


4-131 


46 


47 


11*452 


5-521 


5-905 


13-106 


3*947 


47 


48 


11170 


5-306 


5-663 


12-750 


3-767 


48 


49 


10-886 


5 093 


1 5-424 

1 


12-391 


3-589 


49 


60 


10-598 


4-881 


i 5-188 


12-a?3 


3-415 


60 


61 


10 308 


4-673 


- 4-956 


11-674 


3-244 


61 


68 


10016 


4-4t>7 


; 4-728 


1 1 -313 


3-077 


68 


63 


9-7-23 


4-264 


4-505 


10-954 


2-915 


63 


64 


9-429 


4-065 


4-287 


10-596 


2-756 


64 


66 


9-133 


3-870 


4 073 


10-238 


2-602 


66 


66 


8-838 


3-679 


1 3-865 


9-883 


2-453 


66 


67 


8-543 


3-492 


' 3-663 


9-530 


2-309 


67 


68 


8-249 


3-310 


1 3-467 


9-179 


2169 


68 


69 


7-956 


3133 


3-276 


8-832 


2-034 


69 


60 


7*665 


2-961 


1 3091 


8-489 


1-904 


60 


61 


7-375 


2-794 


2-913 


8-150 


1-779 


61 


62 


7 089 


2-633 


2-741 


7-816 


1-659 


62 


68 


6-805 


2-477 


; 2-575 


7-487 


1-544 


68 


64 


6-525 


2-3-26 


2-415 


7-163 


1-434 


64 
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Table XIX. {eontinued), — Select Annuity Values. 



Two Joint Livffi of Equal Age, 



^xJix] 



Age. 

[X] 



69 



67 
68 

69 

70 
71 
72 
78 
74 

76 
76 
77 
78 
79 

80 
81 
82 
83 
84 

86 

86 
87 
88 

89 

90 
91 
92 
93 
94 

96 
96 
97 



Male akd Femalr. 



99 



C^ankfi] 


Of«»V 


6-249 


2-181 


6 977 


2-041 


6-710 


1-907 


6-448 


1-778 


6-191 


1-655 


4-941 


1-637 


4 697 


1-424 


4-468 


1317 


4-227 


1-215 


4-002 


1118 


3-784 


1026 


3-674 


•938 


3-370 


-856 


3174 


•777 


2-985 


•704 


2-803 


^ ••■ 


2-628 


• •• 


2-461 


••• 


2-300 


• •• 


2 147 


• •• 


2-001 


•• • 


1-861 


• • « 


1-727 


• •• 


1-600 


• • « 


1-480 


• « t 


1-365 


• •• 


1-257 


• •• 


1-154 


• •• 


1056 


• •• 


•965 


• •• 


•878 


• • • 


•796 


• •• 


•720 


• • • 


•648 


• •• 


•580 


■ ■ • 



Two Females. 



0[<^n/^] : Of*^/*! 



2 
2 

1 
1 
1 

1 
1 
1 
1 
1 



262 
114 
-973 

709 

586 
469 
357 
•251 
150 

055 
965 
879 
799 
723 



6-846 
6-535 
6-231 
5-933 
5 '644 

5-362 
5-088 
4-822 
4-565 
4-315 

4 075 
3-843 
3-619 
3-404 
3198 

S-OOO 
2-811 
2-630 
2-456 
2-291 

2134 
1-984 
1-841 
1-706 
1-577 

1-455 
1-340 
1-230 
1127 
1-030 

•9.38 
•852 
•771 
•695 
•624 



Qlnf/*] 



1328 
1-227 
1131 
1-040 
•953 

-871 
-793 
•719 
•650 
•585 

•524 
•467 
•414 
-364 
•319 



Age. 



66 
66 
67 
68 
69 

70 
71 
72 
73 
74 

76 
76 
77 
78 
79 

80 
81 
82 
88 
84 

86 

86 
87 
88 
89 

90 
91 
92 
93 
94 

96 
96 
97 
98 
99 
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Table XX. — Ultimate Annuity Values. 
Tvoo Joint Lives of Equal Age. - 



5% 





Mali akd Fkualk. 1 


1 


rwo Pemalcb. 






Age. 












Age. 




0«»1^i 


Qau^n 


(WV* 


O^v^ 


O^v* 




26 


16*206 


9-671 


10*923 


19-758 


7-738 


86 


26 


16-036 


9-505 1 


10*712 


19*502 


7-574 


26 


27 


15*860 


9*334 


10*497 


19-240 


7-405 


27 


! 28 


15*678 


9*159 


10-276 


18*971 


7-233 


28 


1 29 


15*491 


8-978 


10051 


18*697 


7-056 


2t 


30 


15*299 


8-793 


9*821 


18-416 


6*876 


30 


81 


15*099 


8*603 


9*587 


18*130 


6-693 


31 


32 


14*895 


8-409 


9*349 


17*838 


6-506 


32 


33 


U-885 


8-211 ' 


9*108 


17-540 


6-317 


S3 


34 


14*470 


8 009 


8*862 


17*236 


6125 


84 


36 


14*247 


7*803 


8*614 


16 927 


5*930 


36 


36 


14 020 


7*593 


8-364 


16613 


5*734 


36 


37 


13-787 


7*381 


8-111 


16*293 


5*637 


37 


38 


13*548 


7 165 


7-856 


15-968 


5-338 


38 1 


89 


13*304 


6*947 1 

1 


7*600 


15*638 


5-139 


39 


40 


13 055 


6*728 


7*342 


15*304 


4*939 


40 


41 


12*800 


6*506 


7*084 


14-965 


4-740 


41 


42 


12*540 


6-283 


6*825 


14 622 


4-541 


42 


43 


12*275 


6*059 


6-567 


14*275 


4*343 


43 


44 


12006 


5*835 


6*310 


13*924 


4*147 


44 


46 


1 1 -732 


6*611 


6 054 


13*571 


3-952 


46 


46 


11*454 


5*387 1 


5*799 


13*214 


3-760 


46 


47 


11-172 


5*164 1 


5*547 


12*854 


3-671 


47 


48 


10*886 


4*942 , 


5-297 


12-492 


3-384 


48 


49 


10*597 


4-7-22 , 


5051 


12-129 


3-202 


49 

1 


60 


10*305 


4*504 


4*808 


11-764 


3-023 


' 60 ' 


61 


10*010 


4*289 1 


4-569 


11*398 


2-848 


61 


62 


9*714 


4*077 i 


4*335 


1 1 -032 


2 678 


62 


53 


9*415 


3-869 


4*105 


10*666 


2*512 


63 • 


64 


9115 


3*665 


3*881 


10-301 


2-352 


64 


66 


8*815 


3-464 


3-662 


9*936 


2197 


66 


66 


8*513 


3 269 


3-449 


9*573 


2-047 


66 


67 


8*212 


3*078 


3 243 


9*212 


1-903 


67 


68 


7*911 


2-893 


3-042 


8*854 


1*764 


68 


69 


7*611 


.2*713 


2*849 


8-499 


1-631 


69 


60 


7*313 


2-539 


. 2*662 


8-148 


1*505 


60 


61 


7*017 


2.371 


2*482 


7*800 


1384 


61 


62 


6*723 


2 "209 


2*309 


7*458 


1269 


62 


63 


6*432 


2 054 


2*144 


7120 


1-160 


63 


64 


6 145 


1-905 


1*985 


6788 


1057 


64 


66 


5-862 


1*762 


1*834 


6-463 


-960 


66 


66 


5-583 


1 6-26 


1*690 


6-143 


868 


66 


; 67 


5*309 


1 496 


1*554 


5-831 


•783 


67 


68 


5-041 


1*373 


1-424 


5*526 


•702 


68 


69 

1 


4*778 


1*256 


1*302 


5-229 


•627 


69 

t 
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Table XX. {continued), — Ultimate Annuity Values. 

Ttvo Joint Lives of Equal Age, 



a 



.TX 



5% 





Male am 


» FXIIALIC. ' 




Two Females. 






Age. 












Age. 


Qaui/i 


0«"t^' 


1186 


CKV^ 


Qt^fV^ 


(X) 


70 


4-521 


1-146 


4 940 


•558 


70 


71 


4271 


1041 


1-078 


4659 


•493 


71 


72 


4 •0-28 


•943 


975 


4387 


•434 


72 


73 


3791 


•851 


•880 


4124 


•379 


73 


74 


3 562 


•765 


•790 


3-870 


•329 


74 


75 


3-341 


•685 


•707 


3-625 


•283 


78 


76 


3127 


•610 


•630 


3 389 


•242 


76 


77 


2-922 


•541 


•668 


3163 


•205 


77 


78 


2-724 


•477 


•492 


2-946 


•171 


78 


79 


2-534 


-418 


•431 


2-739 


•142 


79 


80 


2 353 


•364 


•376 


2-641 


•116 


80 


81 


2180 


■315 


■325 


2-352 


•094 


81 


82 


2015 


•270 


•279 


2173 


•074 


82 


88 


1-858 


•229 


-237 


2-003 


•056 


83 


84 


1-709 


•190 


•197 


1-842 


••• 


84 


86 


1-568 


•142 


•147 


16S9 




85 


86 


1-434 






1-546 




86 


87 


1-309 




i * ' * 


1-410 




87 


88 


1-190 






1-283 




88 


89 


1-079 






1164 




89 


90 


•975 






1-052 




90 


91 


•878 






-948 




91 


92 


•787 






-851 




92 


93 


•703 






-761 




93 


94 


•625 






•678 




94 


96 


•553 






•601 




96 


96 


•487 






•530 




96 


97 


•426 






•464 




97 


98 


•370 






•405 




98 


99 


•319 




1 


•350 




99 


100 


•273 




1 


•301 




100 


101 


•232 




... 


•256 




101 


102 


•192 




• •• 


•213 




102 


103 


•143 




... 
1 


•158 




103 



1 
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Table XXI. — Female Annuitant Experience. 

Stltct and Ultimate Values of p,=#^ and 1— p,=t-- 



Age at 


Sblect Valcu. 




! Ul.TIXATR 


Vali'es. 


Eatry. 




Age. 


1 




[X] 

19 


•57248 


•42752 * 


16 


Px 


i-p- 


•6076S 


*S9287 


n 


•57wa 


•42008 


M 


-61548 


•38457 


n 


•58744 -41256 


17 


•6SSSS 


•37667 


» 


•59505 -40495 


18 


•63185 


•368f» 


M 


•60276 


•39724 


19 


•68949 


•36051 


» 


•61057 


•38943 


89 


•64777 


•35228 


M 


■61849 


•38151 


n 


^619 


•34381 


ST 


•6S65S 


•87347 


11 


'66475 


'33525 


18 


•63469 


'36531 


a 


■67847 


•S26&S 


» 


-64290 


•35701 


M 


-68236 


•31764 


19 


•65143 


•84867 


18 


-69148 


•30657 


n 


•66002 


'83998 


16 


•70067 


•29933 


n 


•66877 


•33123 


17 


•71011 


•28989 


S8 


•67769 


^•i2Sl 


88 


•71975 


•28025 


»* 


•68679 


•31321 


89 


•72959 


•27041 


» 


•69607 


-30393 


49 


•73968 


-ti6037 


16 


•70555 


•29445 


41 


•74989 


•25011 


17 


•71523 


•28477 


41 


•76036 


•23964 


» 


•72512 •27488 


s 


•77108 


-21897 


19 


•73522 , ••AU78 

1 


44 


•78190 


•21810 


49 


•74553 i -25447 


46 


• 79^296 


•20704 


41 


•75606 I ^24894 


49 


•80419 


•19681 


41 


•76680 , •23320 


47 


-81568 


•1844!! 


a ^ 


•77775 


"22225 


48 


•82708 


♦17292 


44 


•78889 


-21111 


49 


•8S867 


•16133 


46 


•80021 


•19979 


69 


•85080 


•14970 


46 


•81169 


•18881 


81 


•86193 


•13807 


47 


*S^2S30 


-17670 


61 


•87349 


•12051 


48 


•88501 


•im99 


61 


•88492 


•11503 


49 


•84678 


•15322 


64 


•89615 


•10385 


s 


•S5854 


•14146 


66 


•90710 


•09290 


51 


•87020 


•12974 


56 


•91768 


'08232 


tt 


•S-JlSA 
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DISCUSSION 

Dr. Buchanan. — I should like to express my obligations to Mr. 
AcklMnd for his valuable paper. He has illustrated very clearly the 
persistence of selection in the unadjusted data of the annuitant experience 
after five and even after ten years, and the consequent difficulty experi- 
enced by Mr. Hardy in joining the select portion of the graduated table 
on to the ultimate aggregate table. I would be glad, however, to have 
Mr. Ackland's opinion as to how far this persistence of selection is due to 
selection exercised as at entry, or to the improvement in vitality which 
has apparently been going on during the period covered by the experience. 
In an interesting and suggestive paper which was read before the Institute 
last session it was shown that when two experiences, showing different 
rates of mortality, are amalgamated, there may arise variations in the 
values of 9, which have the appearance of selection, but which are due 
entirely to statistical processes. I have not been able to examine whether, 
or to what extent, the vitality of the '* New " annuitants is superior ta 
that of the ^'Old " ; but a steady improvement in vitality appears to have 
been going on, and presumably it is the case. In the discussion which 
followed the reading of that paper, Mr. Ackland ^ve reasons for thinkinff- 
that the effect in the experience of assured lives was not so great as had 
been suggested ; but an annuitant experience seems to be essentially 
differentiated from one of assured lives by the fact that annuities are 
largely effected at the older ages, and as the measure of spurious selection 
depends on the difference <( - 9, it seems possible thHt the effect in the 
annuitant experience may })e more considerable. The i)oint which I wish 
to suggest is thHt the elimination of cases of re-selection, when che general 
vitality had improved, might have the effect of lowering the vitality of 
the ag^^te table, quite apart from the influence of re-selection. But 
while, if the object in view were simply to study the duration of selec- 
tion exercised as at entry, it may be statisticnlly desirable that the 
experience should be as nearly homogeneous as possible, it is perhaps 
a blessing in disguise that this persistence of selection has been retained, 
even though it may be in part what is technically spurious selection. It 
must be remembered that the annuitant experience is already past historv, 
and, if the improvement in vitality is still going on, the question naturally 
suggests itself, what would be the effect on annuitv vhIucs of a table 
accurately representing present-day mortality? I call 10 mind a remark 
which was made to me in another connection by a well-known Englbh 
actuary, that we cannot regard even "select three per cent" as a final 
resting-place for our reserves. The object which Mr. Hardy set before 
him was "not merely to remove accidental irregularities in the un- 
graduated rates which are inherent in all statLstical data, but to construct 
tables which, while adhering closely to all important features of the 
original experience, shall at the same lime be both safe and convenient in 
practical use " ; and again and again the purely theoretical was sub- 
ordinated to the practical. For example, three preliminary graduations of 
the male aggregate table were made. The first was rejected because it 
gave too high nites of mortality at the younger ages ; the third, though 
technically superior to the second, }>ecause it overstated the mortality 
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during the very important period of life from 66 to 75, while ihe con- 
stants brought out by the second graduation were modified in the 
transition to the hypothetical table so as to bring out expectations agreeing 
with the select expectations, and a final arbitrary reduction was made in the 
constant A , as otherwise the rates of mortality at the younger ages in the male 
annuitant table would have materially exceeded the corresponding rates in 
the assurance experience. Mr. Hardy's power of exposition is so great 
that I would echo the wish that he might be induced to explain more fully 
the processes followed in the transition to the hypothetical table. The 
agreement, as shown in Tables IX and X, between the actual deaths accord- 
ing to Mr. Acklaod's select ultimate data and the expected deaths according 
to the graduated table, is remarkably close, and seems to show clearly that a 
good junction could have been effected with the select ultimate data aft^r 
nve years. The deviations for individual noups of ages occurring in the 
very important middle section of the table indicate a slightly superior 
vitality in Mr. Hardy's graduated tiible. Students of all ages are indebted 
to Mr. Ackland for the example given in Table XI of a Makehaui 
graduation by Mr. Hardy's summation method. The only working 
figures which seem to be omitted are those giving the values of 
(^x- J^x)c*'*'^ the sum and second sum of which are required for the 
determination of the constants A and B, The second part of the paper, 
dealing with the application of the law of imiform seniority to the cal- 
culation of joint-life annuities, has been rendered possible by the tenacity 
with which Mr. Hardy clung to that law in his graduation. The im- 
possibilty of representing the female table by a single Makeham curve both 
-complicates the formulas and multiplies the number of tables necessary for 
the computation, when one or more female lives are involved, and 
unfortunately these are just the annuities with which we have to deal 
most frequently in pnictice. When not more than one felnale life is 
involved, Mr. Ackland's formula (21) is extremely simple ; and the 
numerical application could be simplified if it were written in the form 

^(«.M/) ^ ^(w.)^) - ^1 - p^ )(a^?^^i^ - (iii^t\ ^^^y o^® miUtiplication instead of 

two would then be required. For annuities dependent on more than two lives 
it would probably be better to use a summation fonnula, such as suggested in 
the last paragraph of the paper. Theoretically, Woolhouse's formulae are 
open to the objection that some of the differential co-efficients of the 
function to be integrated may be discontinuous, and then we should have 
■a failing case of Taylor's theorem on which Woolhouse's fonnulae are based. 
But practically, so far as annuity values are concerned, which do not involve 
the value of \i^ this objection does not seem a serious one. 

Mr. Lidstone has pointed out in the first paragraph of his memorandum 
that a first-difference interpolation between the values tabulated in the 
published volume may lead to an error of 2 in the second decimal place, so 
that to attain the same degree of accuracy as is given by Mr. Ackland's 
tables it would be necessary to make a second-difference interpolation. The 
extremely condensed form of the tables of this paper must also be borne in 
mind in comparing them, as regards the labour involved in their application, 
with those of the published volume. Much of the numerical work is con- 
nected with the interpolations necessary to find the equivalent-age annuities, 
but if the annuity vnlues were tabulated to tenths of a year of age with a 
column of differences — as is done for certain annuities in the volume of 
Tables deduced, etc.— the equivalent-age annuities could be written down by 
inspection. The method seems to ))e specially adapted to the calculation 
of aimuities involving one mdle and one female life, and these are probably 
the annuities which occur most frequently in practice. A set of extended 
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0«»"/i and 0*""^ tables, select and ultimate, would occupy about half the 
space of the corresponding tables in the published volume. The equivalent 
ages could be found by a simple inspection of the uniform seniority table ; 
two inspections of the extended 0*""^ and 0""^ tables would give the 
ec^uivalent life annuities ; and a simple multiplication would give the 
annuity required. That would be more accurate than a first- difference 
interpolation between the values of the published tables, and shorter than 
a second-difference interpolation. But the very fact that even in their 
present condensed state Mr. Ackland's tables are comparable in facility 
of application is the best tribute to his actuarial skill and to that of 
Mr. G. F. Bardy, and in thanking Mr Ackland for his valuable contribu- 
tion to our TrwMafAi&M I feel sure that I am simply voicing the feelings of 
everv member of the Faculty. 

Mr. Low. — This is essentially a student's paper — a paper not only for 
students preparing for the examinations, but for actuaries who are, as we 
ought all to be, students of actuariHl science. As one somewhat out of 
touch with these abstnise modern ciilculations I cannot venture to offer 
any critici^im of the paper. From the perusal I have been able to give 
it, however, I can form some idea of its extreme value and of the great 
debt of obligation under which we have been laid by having had such a 
paper submitted to us. It will be a conspicuous ornament to our Transcu:- 
tio7i8^ and will add greatly to their value and usefulness. I should like to 
join in the tribute of thanks and admiration which Dr. Buchanan has paid 
to the author, and to say what a great satisfaction and honour we feel it to 
be to have him among us. 

Dr. A. E. Spraoue. — Mr. Acklaud's paper at first tight appeared to me 
rather formidable, but a closer examination removed that impression. It 
is so well put together, and the explanations are so clear, that no student 
who understands Makeham's Law should have much difficulty in following 
it. I quite agree with what is said as to the difficulties attending 
Mr. G. F. Hiuxly's explanations of his methods of graduating the 
Experience Tables, and Mr. Ackland's paper should be a real help 
towards removing some of these. In particular, I think the example of 
the summation method of determining the values of the constants in 
Makeham's formula will make the method very much clearer to many. 
I might point out, however, that Mr. Hardy's summation method and 
Professor Karl Pearson's method of moments are not quite the same thing, 
though there is a very close connection between them, as is shown in 
Mr. Elderton's recent book on Frequency Cnrves and Correlation^ which 
is now in our Library. The only point as to which a little amplification 
seems to me to be desirable is the method of correcting the approximate 
values of the constants A and B in Makeham's formula by means of the 
ratio fix +1-7- nix. This point is, I believe, a source of considerable difficulty 
to some stii dents.** We are also indebted to Mr. Ackland for his demon- 
stration of Mr. Hardy's formulas of relation between the Female Annuitants 
Table and the partial Tables of i^ hich it is composed. I think that the 
author's substitution of px and (1 - px) for Mr. Hardy's rx functions is a 
decided practical improvement. Besides saving the labour of a division, it 
ha^ the effect of making the fonnulns more symmetrical. 

Mr. Chathav. — I think Mr. Ackland's paper is one of the most erudite 
we have had submitted to us. He has shown in it the difficulty which Mr. 
G. F. Hardy experienced in making a junction between the select and the 
ultimate portions of the Annuity Experience, and he has also shown the 
causes which contributed to it. I should like to ask Mr. Ackland whether 

* Effect has been given to this suggestion (see p. 298). 
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it would not have been better, and have mode matters simpler, if duplicate 
lives bad either been exchided altogether, or had been included in both the 
Select and the Aggregate Tables. On the whole, I cannot help thinking it 
would have been better to have excluded them. As regards Mr. Hardy's 
method of graduation, I think those of us who have been unable to foUow it 
may be excused in view of the difficulty experienced by so accomplished a 
mathematician as Mr. Ackland. The method is a very elaborate one, and 
two ])oints have occurred to me in connection with it. The first is, that 
after all the elaboration, it does not reproduce faithfully the rates of 
mortality of the original Experience during the period of selection. Th» re 
is often a considerable difference between the original and the graduated 
rat€S, the former giving a well-rounded curve, whereas Mr. Hardy's cut 
through that curve. Indeed his graduated rates resemble the original 
rates pretty much as the moon when full may be said to resemble tbe sun. 
The other point is that a very large proportion of our business is of a simple 
character, and only a small proportion requires the use of complicated 
formuliB. I do not wish for a moment to undervalue the law of uniform 
seniority, but the question arises whether it htis not been csirried a little 
too far in the method of yraduation adopted. If anything could be done in 
future to simplify matters, it would be a great advantage to the profession 
generally. I should prefer if a method could be devised which would land 
us all on the oiher side instead of leaving most of us on this side. These 
remarks do not in any way detract from the value of Mr. Ackland's paper, 
but are all more or less applicable to the environment by which he finds 
himself surrounded. We are much indebted to him for his Tables of select 
and ultinmte joint-life annuity values, and we should welcome such an ex- 
tension of them as he offers. He refers to an interesting point in connection 
with the calculation of the values of select annuities by means of formulas 
of approximate summation, nauieiy, that in a numl)er of them no term 
except the fii*st falls within the period of selection, and consequently they 
do not give to selection the weight it ought to have in determining the 
value. This is a difficulty I have often experienced, and I have generaUy 
been able to get over it by using a formula in which more than one tenu 
falls within the period of selection. 

Mr. GuN'N. — The Actuarial profession in general is under a debt of 
gratitude to Mr. Ackland for his vhIu ible services in connection with the 
British Offices Experience, and I think it is a great compliment to us that 
he should take so much trouble in preparing for our Tramadions^ the paper 
we have just heard, and still further, that he has put himself tn the incon- 
venience of travelling all the way from London to Edinburgh to submit it 
in person. I am sure that the Members of the Faculty, and especially ihose 
who have not previously had an opportunity of becoming aociuainted with 
his personality, are gratified at seeing him with us to-day. 

There is one point : the jxiper suggests a line of thou>;ht which I should 
like to bring under the notice of the younger Members. There is un- 
doubtedly a very large fieM for research in the British Offices Experience. 
Mr. Ackland has given us an object-lesson of the manner in wnich the 
statistics may be treated from one point of view. It would add to the 
strength of the Faculty if the younger Members would take example from 
him, and apply their energy to fiuther research among the vast mass of 
material in the volumes published by the Faculty and the Institute. 

Mr. McLauchlan. — As one who formerly gave a good deal of attention 
to the subject of joint-life annuities, I am extremely interested to see the 
great extension and development which the methods of calcul.-i ting joint- 
life annuities depending upon Makeham's Law have now received. I used 
to think that, in Ciilculating the values of annuities on several lives, it was 
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better to employ a fonuula of approximate suumiation than to adopt one of 
the methods depending upon Makeham's Law, but there is no doubt that 
t^e introduction of such tables as Mr. Ackland has given us greatly facili- 
tates the application of these methods. 1 am sure the paper will be a most 
valuable contribution to our TramadUynA. 

Mr. Gordon Douglas. — We were already under a deep debt of grati- 
tude to Mr. Ackland for the very important work he did in connection with 
the Joint Mortality Investication— a debt which we felt ourselves proud to 
acknowledge even in a small degree by electing him an Honorary I^ el low of 
the Faculty. From my association with Mr. Ackland in connection with 
the secretarial work relating to the Investigation, I have perhaps a better 
idea than most of the actual extent of his labours during the many 
years over which the Investigation ejctended, but I am afraid that even 
those most closely associated with him could form no real conception of 
the actual amount of work involved in his position as Supervisor, as in 
labours of this kind the bare results set out in printed form can give no 
indication of the trials and thought necessary before the proper and best 
methods of arriving at the results can be decided upon. L>eep as our debt 
of gratitude to Mr. Ackland already was, it has been greatly increased by 
his present contribution to our Transactions. The siiDJect is one of con- 
siderable interest. To myself, one of the most interesting parts of the 
paper is that in which Mr. Ackland proves the success, for all practical 
purposes, of Mr. Creorge F. Hardy's method of dealing with the graduation 
of the Annuity Table after the first five years. My impression was that 
the Committee, when dealint^ with the Annuity lables, felt that, even 
although it was proved that the effects of selection had not entirely passed 
off by the end of five years, it would be most inconvenient, in Annuity Valua- 
tions and such like, to have to deal with extended tables covering a wider 
range than five years, and it was not unnaturally suggested that if possible 
the aggregate data should be linked on to the select data at the end of a 
five yenr period. It was, however, pointed out that, for the reasons men- 
tioned by Mr. Ackland, the two different sets of data could not be satisfac- 
torily welded together at the point desired, but the Committ<>e, recognising 
that Mr. Hardy's was a master mind, left it to him to find a way out of the 
difficulty. This he did, as Mr. Ackland reminds us, by means of a hypo- 
thetical table, which reproduced the expectations of life five years after 
«ntry,and which, when combined with the experience of the first five years, 
also reproduced the expectations of life from entry. No one, as Mr. Ackland 
has indicated, much likes hypothetical tables, if tables based on actual 
«xperieDoe can be made use of instead, and I do not know if every member 
of the Committee grasped the full results of the method adopted as clearly 
at did Mr. Hardy himselfl They had confidence, however, in his judgment, 
and it is most gratifying therefore to find that that confidence was not mis- 
placed, and that Mr. Ackland has been able to prove that, while another 
method might have been adopted, Mr. HardVs method has given us a 
table which we can rely upon as suitable for all practical purposes. When 
it came to the graduation of the 0^^^ Table it was found impossible to dis- 
regard the effects of selection up to ten years from entry, and conse()uently 
we had to be content with the slightly cumbrous ten years extended table 
which we have for the select assurance experience. I am sure we are all 
pleased, however, that, thanks to Mr. Hardy's ingenuity, we have got a 
select annuity table in the more convenient form of a five year period. 
As regards the second part of Mr. Ackland's paper, relating to the compu- 
tation of joint annuities by special applications of the Taw of uniform 
seniority, when female lives are iiivolveo, this is, I think, somewhat of an 
academic nature only, when applied to ratt s of interest under 4 per cent. 



348 Notes on the British Offices 

as, for all practical purposes, one would no doubt be quite satisfied witli 
the values which could be obtained from the published tables by simple 
methods of interpolation. I compared Mr. Ackland's 3 per cent, yalues with 
those obtained from the published tables by firstr-difference interpolation 
and the results are as follows : — 





Mr. Ackland 


From the Tables 




15-888 


15-871 




15-488 


15-472 


^^•Xfi\ 


14194 


14-187 



The largest difference being -017, 1 think that, for everyday practical work, 
the one value is really as good as the other. If, however, values at 4 per 
cent or 6 per cent were required, Mr. Ackland's Tables would prove very 
useful, as giving what cannot be had in any direct way from the Tables 
published, and as forming an alternative to Mr. Lidstone's method. 

The President. — I beg to propose, as I have peculiar pleasure in doing, 
that we accord to Mr. Ackland a very grateful vote of thanks not only for 
the valuable contribution to our Traniodiom which he has just submitted, 
but also for his great kindness in coming from London to do so in person. 
Mr. Ackland, as we all know, has long held — and deservedly so— a 
distinguished position in the actuarial profession. A F«>llow of the 
Institute of Actuaries of thirty years' standing, Mr. Ackland is at present 
one of its vice-presidents. His appearance here to-day affords us another 
opportunity, of which we are always glad to avail ourselves, of welcoming 
to our Hall men of light and leading from the Institute in London. Now 
that he has found his way to our Hall and has, in a sense, had the freedom 
of the Faculty conferred upon him, we hope that this, his first visit to our 
Sessional Meetings, will not be his last. 

As you are aware, Mr. Ackland holds the responsible position of actuarial 
adviser to the Boaid of Trade. Many of us here would be ^lad to be 
advisers to that public body ; for we believe we also could give the 
Board some excellent advice which might do them and the nation 
good. For one thing, we could tell them how to define the term " Actuary," 
and that to the great advantage of the backbone of our country— the pro- 
vident classes, through their Friendly Societies and Life Assurance 
Institutions, whose affairs are best investigated by qualified actuaries. 

Mr. Ackland. — Dr. Buchanan has asked whether the persistence of 
selection might not arise, to some extent, from the statistical processes of 
combining the data in respect of " Old " and " New " Annuities. I have 
not dealt with this aspect of the question, but no doubt it is one 
which deserves to be looked into, ana I hope that some student of the 
Faculty may find time for the investigation. He also referred to the 
omission, in Table XI, of certain columns. I propose to add to the 
Table an explanatory note as to these columns, which were omitted from 
exigencies of space. As regards formula (21), no doubt his transformation 
of it is more concise, and would be a practical improvement, although 
perhaps the formula as it stands shows more clearly how the sectional 
annuity values enter into the final result. I quite agree, and had fully in 
mind, that the practical usefulness of the Annuity Tables would be 
increased if the values were tabulated for tenths of a year of age ; but 
this would have involved a large extension of space. 

With regard to Mr. Chatham's remark that duplicates might have been 
treated on some more consistent principle, — how far the course actually 
followed was the wisest and best it is very difficult to say. Perhaps, at 
that time, it was not fully in the mind of the Joint Committee that there 
woald be a combination of the Select and Ultimate data at certain points. 
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The whole question of exclusion of duplicates seems to require further in- 
yestigation. Mr. Chatham also criticised Mr. Hardy's graduation, as not 
accurately reproducing the original rates for the first five years, and he was 
unkind enough to say that the graduated figures were, to the original, 
as the fiill moon to the sun. We should, howeyer, keep in yiew the 
great difficulty under which Mr. Hardy laboured, in attempting a gradua- 
tion by Makeham's formula. And, after all, in the case of an Annuity 
Table, we need not, I think, attach too great weight to the correctness of 
the gntduated rates in each of the first fiye years, so long as the Annuity 
yalues reproduce the ungraduated yalues at the end of the fiye years, and 
at selection. It may be that exceptional yalues, such as temporary or 
deferred annuities, would be affected, but, subject to this qualification, the 
graduation seems to me fully to meet all practical requirements. Mr. 
Chatham thinks there was too much regard for mathematical theory in 
Mr. Hardy's graduation. It may be that in this we can go too far ; but 
there are two points to be kept in yiew : (1) by following a mathematical 
law, such as Makeham's, and completing a successful graduation, one has a 
Table which is absolutely smooth, and not, like the Carlisle and other 
Tables, subject to irregularities ; and (2) we retain the Law of Uniform 
Seniority. I think therefore, personally, that Mr. Chatham's criticism is 
somewhat too drastic. In connection with Mr. Chatham's remarks as to 
formulas of approximate sunmiation, I should like to refer to Dr. Buchanan's 
yaluable paper published in the Transactions of the Faculty (yol. ii. p. 281), 
in which ne suggests some useful formulas for deducing the values of select 
annuities and assurances. I might add, with reference to Mr. M'Lauchlan's 
remarks, that I haye found his paper on Joint-Life Annuities, published in 
1879 by the Actuarial Society of Edinburgh, most useful, as bringing 
together in a conyenient form the different methods of approximation that 
had been suggested up to that time. 

With reference to Mr. Gordon Douglas's remarks — it is probable, as he 
suggested, that the Joint Committee might be responsible K>r the restric- 
tion of the Select Annuity Tables to fiye years of duration. At that early 
stage, however, Mr. Hardy was not, I think, prepared to consider an 
extension beyond five years ; when, however, he came to the later gradua- 
tion of the O^^l Tables, he extended the duration of the Select Tables to ten 
years, and the Table in this extended form, when once it has been com- 
puted, is just as easy to use as a more restricted one, and the extension is 
to be preferred, if we get better results thereby. Mr. Douglas's comparisons 
of annuity values at 3 per cent, interpolated by first differences, with those 
deduced by the fomuilas in the paper are interesting, as showing how 
nearly identical both resulte are. Any difference is, of course, due to the 
interpolation, as Mr. Hardy's formulas are rigidly accurate. In conclusion, 
I haye to thank you for your reception of tne paper, and to express 
my appreciation of the laudatory remarks of the President and other 
speakers. 
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CORRESPONDENCE 

DAMAGED LIVES 

To the Editor of the TranscuHone of the Faculty of AduofieSj 

Sir, — Referring to Mr. Low's remarks on the number of damaged liyes 
in the " ultimate " column of a Select Mortality Table (p. 276 of this volume) 
I have to explain that the fibres given in my paper (p^ 204) are obtained 
according to the principle laid down by Dr. t*. ^. Sprague (J, I. A, xxii. 
422), namely that the )« mixed lives aged x in the ultimate column of the 
H'* select table consist of l[x] lives who are still select and Ix - lix] damaged 
lives who will all die in 6 yeard. Stated in more general terms the prin- 
ciple is that in a table where selection wears off in n years the Ig mixed lives 
in the ultimate column consist of l[x\ lives who are still select and l^ - l[x} 
damaged lives who will all die in n years. As Dr. T. B. Sprague's proof 
of this proposition seems to present some difficulties, a further investigation 
of the problem may be of interest, and I therefore venture to submit the 
followinff considerations in the hope that they may help to make the 
matter dearer. 

Considering the ^x] select lives aged x, the table tells us that at the end 
of n years Ix+nOf these will survive. It also tells us that out of l^ mixed 
lives Ig+n "wiU survive at the end of n years. The table may therefore be 
considered to exhibit two groups, each containing the same number of lives, 
namely Ix^ni ^^^ ^^^ experience identical rates of mortality in eyeiy 
subsequent year down to the extreme limit of human life. It foUows that 
these two groups must be similarly constituted ; that is, each must contain 
the same number of select lives and the same number of damaged lives. 
For if the proportion of damaged lives were greater in one group than in 
the other, tne rate of mortality in that group would be higher than in the 
other. 

Now let Cx+ji and bg+n ^ respectively the number of select lives and of 
damaged lives in each of the groups ; and let a-g and d^ denote respectively 
the number of select lives and of damaged lives among the Ix mixed lives, 
so that (rjc + djc = Za and (rx+^ + dx+H=t+»' Then out of the cr, there will 
remain after n years a-g+n '^^o will be still select, and a number (as yet 
unknown) who will be damaged. Some of the damaged lives may ^so 
survive (the number being as yet unknown) and the sum of these two 
unknown numbers will be bx+n- Hence the probability of a select life 

aged X being still select at the end of n years is -^^. But from a con- 
sideration of the l[x] select lives we see that this probability is also -p^ 

and therefore ^J^+nss^^iJ*. It follows that either o-,+^=0, or Iix] = o'x. 

*fx] o-x 

The first of these equations would imply that after n years of assurance 
eveiT life must become damaged ; but the number of duplicate policies in 
the " experience " proves that this is impossible. There remains, therefore, 
only the latter solution, namely, that l[x] is the number of select lives in the 
" Ultimate '* column of the table, all the others being therefore damaged. 

It may be objected that this reasoning involves the tacit assumption that 
none of the bg damaged lives will become select, and survive as such until 
the end of the n years. This assumption seems to me not unreasonable, 
having regard to the fact that damaged lives are necessarily worse than 
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select lives, and throughout their existence must be expected to exhibit 
heavier rates of mortality. As, however, there is room for difference of 
opinion here, the point may be investigated further. Assume, therefore, 
that some of the v^j^^ lives were included in the d^ damaged lives in 
existence n years earlier. By considering the 2(x] select lives and their 
survivors after n years we find, as before, that the probability of a select 

life surviving as " select ''=^^i^±^. Similarly the probability of a select 
life surviving as damaged == -f tj!. Hence out of the Vx select lives there 

will survive after n years o-» x ^l^±^ select, and cr, x ~f±^ damaged. But we 

know from the ultimate column of the table that out of v^ + d^ lives there 
will survive after n years cr,+„ select and djj+^ damaged. Therefore, by 
subtraction, we see that out of d« damaged lives there will survive after 

» years <r,+^n -p^) select and d,+n(l ~r^) damaged ; that is to say, 

the survivors of the damaged lives will consist of select lives and dami^ed 
lives mixed in the same proportions as are the survivors of a body of se&ct 
lives, and therefore they will thereafter experience identically the same 
rates of deterioration and mortalitv as the survivors of the select lives. 
This result seems to me quite inconsistent with the fact that the damaged 
lives are undoubtedly inferior to the select ; for if any of the damaged do 
become select during the n years we should expect them to be a much 
smaller proportion of the survivors than if we were dealing with select 
lives. Looking at this point more closely, we see that the only difference 
in the subsequent histories of the \\^\ select lives and the l^ mixed lives 
is during the first n years, when the mixed lives experience an excess of 
?x - \x\ deaths. If we leave these /, - 1\^\ lives out of account, the remainder 
of the Ix mixed lives are found to die, or to survive as select lives, or to 
survive as damaged lives, in identically the same manner as an equal body 
of select lives. Now if a body of lives is found to possess identically the 
same rates of survivance, of deterioration, and of death, as select lives, that 
body must necessarily be composed entirely of select lives. Hence the Ix 
mixed lives are composed of two groups, namely, one numbering Ix - lw\ 
who all die in 71 years and must be regarded as damaged lives, and the 
other numbering \^ who are all select. 

In applying this principle it should be remembered that our mortality 
tables are only approximate, and that selection can in fact be traced 
(though to a very small extent) for a period longer than is shown by those 
tables. Further, if the figures in those tables be regarded as approxima- 
tions of the first order of accuracy, the differences between them will only 
be approximations of the second order ; and as the numbers of damaged 
lives are found by these differences we cannot place so much reliance upon 
them as upon the figures relating to select lives. 

I am, etc., 

A. E. SPRAGUK 
22 Georob Strbkt, 
Edinburgh, 6^ Maarch 1907. 

To the Editor of the Traiis<i€tion$ of the Faculty of Actuaries, 

SiR> — Dr. Ernest Sprague has been kind enough to show me his letter 
on this subject I am much obliged to him for replying so fully to the 
observations I made, and as the subject is not devoid of interest I should 



352 Correspondence 

like, with your pennission, to pursue it a little further, in the hope that we 
may be able to arrive at a clearer understanding with regard to it. 

The question at issue is whether, by means of a Select Mortality Table, 
we can determine the number of "select" lives contained in a body of 
" mixed " lives at any given age ; and in particular whether the numb^ of 
select lives among the mixed lives shown in tiie " ultimate " column of the 
.table is the same as the number of select lives entering at that age. Dr. 
Ernest Sprague, founding on the principle laid down by Dr. T. B. Sprague 
in a well-known paper, holds this to be true, while I, on the other hand, 
venture to call in question its accuracy, and to hold, on the contrary, that 
we cannot by means of a Select Mortality Table determine at all the 
number of select lives contained in a body of mixed lives. 

There are two senses in which a theory or a proposition may be held to 
be true — (1) it may be demonstrably true in fact, or (2) it may be true only 
as a deduction or corollary from a hypothesis which, althougn not demon- 
strably true, is held to be so for practical purposes. From the language 
employed by Dr. Ernest Sprague in his paper, I understood him to affirm 
his proposition as true in the former sense, but it is manifestly not so. It 
depends not only on the fundamental hypothesis employed by Dr. T. K 
Sprague, that the benefit of selection wears off in a definite short period of 
years, but also on a conclusion drawn by him (whether warrantably or not 
IS now in question) that all " damaged " or non-select lives will die within 
a period similar to that in which the effect of selection wears oXL That 
this deduction is not true in fact scarcely needs to be proved, as it is con- 
tradicted by everyday observation. Formal proof^ however, may be had by 
referring to the statistics of " diseased " or damaged lives, collected at the 
same time as the material of the H'* Table, where the history of such lives 
is traced for 20, 30, 40, 60 and more years, and up to practically the same 
limit of extreme old age as in the case of " healthy '' or originally select 
lives. 

Dr. Ernest Sprague's proposition therefore is not true in the first sense 
above indicated. Whether it is true in the second sense depends on 
whether Dr. T. B. Sprague's principle is correctly deduced from his funda- 
mental hypothesis. This is what that gentleman himself says on the 
subject (f/. J. i4., xxii, 422) : — 

*^ Turning to Table No. 2, let us in the first instance consider the 862,820 
select lives of 30. We see that out of these there survive at the end of five 
years 829,800 who are then of the age 35. Some of these will be still 
select lives and some will be damaged, and the rates of mortality prevailing 
among these two classes will of course be widely different, but the 829,800 
will as a whole be subject to the mortality of the H"'^*) Table. (It is true 
that according to the table the H''^^) mortality is reached at the age of 33, but 
this does not in any way affect our argument.) After the lapse of five more 
years, or at the age of 40, the number of survivors will be 786,500. Now, 
according to the construction of the table, this is also the number of sur- 
vivors out of 820,928 select lives of 35, that is to say, the 820,928 select 
lives and the 829,800 mixed lives of 35 will give us after five years the 
same number of survivors who will thenceforward be subject to the H^W 
mortality. li is therefore dear that the difference, 8,872, between these 
numbers, must be the number of damaged lives included among the latter ; 
and consistently with our supposition Uiat the effect of selection wears off 
in five years at most, these damaged lives must all be dead before the end 
of five years, or none of them will attain the age of 40." 

The words which I have put in italics indicate that the writer is content 
to base his conclusion on what precedes. Now, with all deference, I submit 
that the conclusion does not necessarily follow from the premises. The 
problem is of this nature : — We have A lives entering at the age of 30, 
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becoming redaced by death to B at the age of 35, and farther reduced to D 
at the age of 40. We have also G lives entering at the age of 35 and 
becoming reduced bj death to the same number 1) at the age of 40. From 
that age onwards both sets of lives are subject to the same rate of mortality. 
Dr. T. £. Sprague says it is clear that the difference between B and G must 
be the number of damaged Jives included in the former. But is this so? Let 
B be the number of select lives and B' be the number of damaged lives 
among the B mixed lives of 35, and let o', p", and p be the probabilities 
respectively of a select life, a damaged life, and one of the mixed or ulti- 
mate lives— whether select or damaged being unknown — surviving to the 
end of five years. Then 

But Gd also ~ Z>, hence 

This is an indeterminate equation, in which f, f , and o" are unknown. 
Dr. Sprague's solution makes y =0 and hence S^G\ out, as we have 
already seen, is an impossible value for p" in point of fact. Any value 
of p" within the limits of and p would satisfy the equation, and if any 
conclusion may properly be drawn it would rather seem to be that the 
value of o" must lie oetween those limits, the extreme values and f being 
both inadmissible, and that the value of B must lie between and C. 

The danger inherent in Dr. Sprague's line of reasoning will be seen if we 
apply it to a similar problem where selection operates in another direction. 
Suppose that a Life Assurance Office opened its membership to all persons of 
a pedicular class who might choose to come in, without inquiry being made 
as to their fitness for assurance. At the outset the quality of the lives 
admitted would naturally be below the standard of even '* ultimate " lives, 
but it is reasonable to suppose that after five years the worst of those 
*' sub-standard" lives would be eliminated by death, and the rate of 
mortality would thenceforward be similar to that of the H^'C^) table. 
Suppose we have a table of such lives constructed on a plan similar to that 
of a Select Table, and we endeavour by means of it to ascertain how many 
of the ultimate lives of a given age are still of " sub-standard " quality. In 
this case the rate of mortelity for ultimate lives of 35 will be lower than 
that of sub-standard lives entering at the same age ; and hence, in correspond- 
ence with a given number of ultimate lives at the age of 40, the number of 
sub-standard lives at 35 will be larger than the number of ultimate lives at 
that age. Reasoning, then, by Dr. Sprague's method, the ultimate lives of 
35 wiU consist of sub-standard lives and mtniu (G-B) others ; a result 
to which we can attach no intelligible meaning. 

The truth is, it seems to me, that a Select Mortality Table, constructed 
on the principle now familiar to us, and based on the assumption that the 
effects of selection wear off in a definite number of years, has said its last 
word on those effects when it has traced the lives from entry into the 
"ultimate" column. If we try to make it say more — to tell us, for 
instance, how many of the ultimate lives are "select" and how many are 
" damaged " — we must perforce introduce some new element or assumption 
not involved in the construction of the table, and we must be prepared to 
accept any anomaly or incongruity that may be elicited by our effort. We 
cannot, however, claim that our result is taught by the table, or that it 
follows from the hypothesis on which the table is based. We can only 
ascribe it to our requiring from the table more than it professes to teach. 

Concerning the lives in the " ultimate" column, the table only tells us that 
they are no longer select, but are henceforth subject to the ultimate rate of 
mortality. When Dr. Sprasue says of them that some will still be select 
and some will be damaged, he goes beyond anything that we find in the 
table, and draws upon experience and observation altogether outside of it* 

VOL. III. 2 H 
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Bat if experience and observation are to be introduced as factoon in the 
problem, we cannot admit their Talidity in one direction and deny it in 
another. Now, as we have seen, they emphatically contradict the condnsion 
that all lives which are not insurable at the ordinary rate of premium 
must die within five vears. But this is a necessary conclusion from the 
principle that the number of select lives contained amon)( the Zx+s lives in 
the ultimate column of a Select Mortality Table is the same as the number of 
lives entering the table as select at x + 5. We must therefore conclude that 
that principle is itself erroneous. Dr. Sprague has not proved that it 
necessarily follows from the fundamental supposition as to the effect of 
selection wearing off in five years, and I do not think this is capable of 
proof. If it were, the reasonable view would seem to be, not that we must 
follow out that supposition to all extremes, but that we should carefnUy 
limit its application, and not be led by it to a manifestly impossible con- 
clusion. 

Dr. Ernest Sprague in his letter seeks to carry the demonstration 
further than Dr. T. B. Sprague has done. He dwells more on the identity 
of the ultimate rate of mortality of the entrants at age x with that of the 
entrants at age x + n, and argues that after the ultimate column is reached, 
every group of the same attained age — whatever the age at enti^ — must be 
held to consist in similar proportions of select and damaged lives. Here 
again he must be reminded that the presumption that there are select and 
damaged lives, and not merely a homogeneous body of ultimate lives, 
after the period of selection has expired, does not arise from the table but 
is inferred from independent observation and experience which did not 
enter into its construction. It is read into and not evolved from the table, 
and therefore neither the table itself nor the fundamental assumption upon 
which it is constructed can be held responsible for any inadmissible con- 
clusion that may result. Such a conclusion does in fact result, for Dr. 
Ernest Sprague finds himself immediately at issue with the undoubted 
fact that damaged lives, so fiur from aU dying off in the period of n years, 
within which selection is assumed to operate, do in many instances become 
select lives, and gain admission at the ordinary rate of premium on apply- 
ing a second time for assurance. Here again the facts of observation, oeing 
brought in evidence on one point, must be permitted to bear testimony to 
another on which they are equally emphatic, and they vitiate the otherwise 
able argument adduced in Dr. Ernest Sprague's letter. 

On the whole matter I submit, that however convenient the principle lidd 
down by Dr. T. B. Sprague may be as a working hypothesis for certain 
purposes of calculation, it is by no means a proved conclusion — does not 
necessarily follow from the fundamental assumption of a Select Life Table 
-—and in practice should be employed with caution, and only after careful 
circumspection as to its tendency in the particular case which is the 
subject of calculation, 

I am, etc., 

GEO. M. LOW. 

28 St. Andrew Squabe, 
Edinburgh, \Uh March 1907. 
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THE FACULTY OF ACTUAKIES. 

EXAMINATION PAPERS, 35 and 26 April 1907 

FIRST EXAMINATION, 
Examiners— Mb, W. A. Sim and Db. J. Buchanan 

FIRST DAY — PART I. 

1. Express £23, 10s. 7fd. in pounds, and 17 tons 15 cwts. 3 qrs. 
12 lbs. 4 ozs. in tons, each to four decimal places, taking in the 
fourth place the digit which is nearest to the true result. 

Employ these figures to find the value of 17 tons 15 cwts. 3 qrs. 
12 lbs. 4 ozs. at £23, 10s. 7|d. per ton, and show that the result 
differs from the true value by a quantity which is greater than 
-^d. and less than ^p^d. 

2. A, B, and start to go round a circular course in the 
same direction. There are 20 laps to the mile. A and B do 
a lap in 15 and 20 seconds respectively. C lost 5J yards on B 
each lap. What distance will A have gone when all three are 
again together 1 

3. Show that 2*. 4*. 8^ 16*^ =2. 

4. Solve the equations — 

.-. x—a x—h h , a 



(2) x*-5a;»+6aj'-5aj+l=0. 
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5. Find the relation that subsists among the coefficients of 
the equations^ 

and aV+6'a:+<^=0, 

if the equations have one root in common. 

6. A purchaser is to take a plot of land fronting a street. 
The plot is to be rectangular, and three times its frontage 
added to twice its depth is to be 96 yards. What is the 
greatest number of square yards he may take % 

7. Assuming the truth of the binomial theorem for positive 
integers, show that it holds for fractional and negative indices 
also. 

FIRST DAY—PART II. 

8. What is the Ezponenliai Theorem "i Derive it from the 
binomial expansion. Find the value of log^2 correct to five 
decimal places. 

9. Show that the expression j- — "^ r^. has no real value be- 

tween «. and «. if . be real. • <^^-<"*+~>^ 

10. A system of any number of binomial factors, each the sum 
of two squares, being supposed multiplied together, show that 
their product is the sum of two squares. 

11. Given x +y +z =a, 

find the product xyz in terms of a, b, c. 

12. Two persons, A and B, divide equally a sum of money con- 
sisting of half-crowns, shillings, and sixpences; the values of the 
several parts being respectively in the proportion of 15, 4, and 1. 
It is found that each has 60 coins, A having two half-crowns more 
than B. Determine the sum and the coins each had. 

13. What are the operations which are facilitated by the use of 
logarithms? Mention the simpler operations which the use of 
logarithms enables us to substitute for them. Calculate, by the 
aid of the logarithms given below, the value of 

y23-0009x(24)»x (43092)^ 

(80935)' -r512 

log -023 =2-3617278 log -5 =1*6989700 

log 2-3001= -3617467 log 3 = 4771213 

log 21546=4-3333667 log 8-0935= -9081364 

log 143-21 = 2-1559733 
log 1432-2 = 3-1560037 
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14. Show that the integral part of (3+ ^^5)** is an odd number, 
and that the next greater integer is divisible by 2**, if n be a 
positive integer. 

SECOND DAY — PART I. 

15. Insert n Arithmetic and n Harmonic means between a and 
h ; and show that, if corresponding terms be multiplied together, 
the geometric mean of the series of terms so obtained is the square 
of the geometric mean between a and h. 

16. Show that the sum of the squares of any n consecutive odd 
integers is divisible by n, unless n is a multiple of 3. 

17. Sum to n terms the series 

1.2.3iB+2.3.5a;'+3.4.7a;*+ 

18. Find the nth term and the sum of n terms of the series 

6+14+34+90+254+ 

19. Show that the number of combinations of n things r at a 
time increases with r, so long as r is less than ^(n+1). 

20. In how many ways may three numbers be selected from the 
first 20 numbers, so that their sum shall be odd and greater 
than 20 ) 

21. If repetitions be allowed, show that the number of arrange- 
ments, four at a time, which can be made of n pairs of letters, like 
one another but unlike all the rest, is 

n«(n«-l)-3n(n-l). 

SECOND DAY — PART II. 

22. A bag contains three balls, each of which may be red, black, 
or white. One is drawn and found to be white. What is the 
chance that there was one of each colour ? 

23. Two persons throw simultaneously with two pairs of dice. 
Show that it is about 8 to 1 against them making the same total 
throw. 

24. A box contains three shillings, one half-crown, and one 
sovereign. What is the value of my expectation, if I am allowed 
to draw until I draw the sovereign 1 

25. Show that the sum of n terms of the series 

2 . 2.4 . 2.4.6 



3'^3.5"'"3.5.7 + 



2.4.6 .... (2fi+2) 
" 3.5.7 .... (2n+l) ^' 

26. If t^i, ti„ . . . . t£n form a series of equidistant terms of 
which one is missing, show how to supply the missing term. 
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Supply the missing term of the following series — 

I*, = 81436. 1*4=78830. 

tt,=79717. tt,=77919. 

27. Given a series of equidistant values i«oi t*s, 1*109 • • • •> show 
how to interpolate the intermediate values, assuming third differ- 
ences to be constant. 

Complete the series from tt^ to w,, having given 

1*0=20.047 1*10=17379 

1*,= 18-788 1*15=15-829. 

28. What are central differences, and what advantages do 
central difference formulae possess over those involving ordinary 
advancing differences ) 

SECOND EXAMINATION. 
Examiner9 — Mr. Hugh W. Bbown and Mb. A. Graham Donald. 

FIRST DAY — PART I. 

1. In how many years will a sum of money double itself at 
5 percent. Compound Interest, given log 2 = '301 03, log 3 ='477 12, 
log 7 = '845101 Compare your result with the approximation 
obtained by dividing 69 by the rate per cent. State carefully 
the justification of this rule. 

2. Define the Force of Interest and the Force of Discount, and 
show how they are related. 

Express 8 in terms of a series of powers (a) of d, (b) of » ; use 
one of these series to find correct to seven decimal places the value 
of 8 corresponding to 2 per cent, interest. 

3. Deduce Makeham's formula for finding the value of a loan 
when the capital repayable differs from that invested and the 
rate of interest named in the security differs from the actual 
return obtained. Explain how the formula can be used to deter- 
mine the rate yielded when the value of the loan is known. 

4. What is the usual approximation to the value of a complete 
life annuity ? Explain the nature and direction of the error. 

Which is the greater for a fraction of a year. Simple or Com- 
pound Interest, and why ? 

Calculate the value of £1 due six months hence at 3f per cent, 
for (a) Simple Interest, (b) Compound Interest. 

5. State briefly the meanings attached to the following small 
letters, distinguishing cases where the same letter has more than 
one use, occasioned say, by the addition of a subscript letter — 

acdegijklmpqrstvwxyz. 
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6. The following is a quotation from a recent arithmetic : " In 
the case of life annuities the most probable number of years for 
which the annuity is likely to be paid is calculated, and the 
annuity becomes an annuity certain for that period." Discuss 
this statement by general reasoning, supporting your views by a 
mathematical demonstration. 

7. Find the value of ^J^™^ and explain your result. 

If P'a;=-P«+<^a; and jP'x=«Pa;+<<P«, what must be added to 
nUx if each policy is to have the same reserve for future expenses, 
bonuses, etc. % 



FIRST DAY — PART II. 

8. Show that the error involved in the common approximation 
for equated time of payment is always in favour of the debtor. 

9. Show that 

\ 2m/ I2m* 

10. It B is the value of a benefit of unity payable at the end 
of the year in which the event may happen, and (IB) is the value 
of a similar benefit increasing by unity each successive year, 
prove that 

(75)=-(l+0f- 

11. Find the formula for a premium payable m times a year 
in terms of the annual premium. 

12. State what you know of the materials from which the 
OfNMj Mortality Table is constructed, and how far it is applicable 
to the calculations of Life Assurance Offices. 

13. If a population be constituted with Ix persons of age Xy 
Ix+i of age x+l, and so on down to the extremity of life, show 
that the total fund to be raised to provide an assurance of unity 
on the death of each person is equal to laJ^dx+Ax)- 



SECOND DAY — PART I. 

14. Discuss the formula for ascertaining the value of an annuity 
payable so long as at least two out of three lives shall be in 
existence. 

15. Find the value of an annuity-certain for n years, payable m 
times a year, interest being convertible at indefinitely small 
intervals. 
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16. Prove the following — 

17. What modification should be made upon the value of the 
following annuities, payable yearly, in order to provide for payment 
half-yearly : — 

(1) Immediate Annuity. 

(2) Deferred Annuity. 

(3) Temporary Annuity. 

(4) Reversionary Annuity to x after y, 

18. How would you calculate the annual premium payable 
during the joint lives of a child aged 8 next birthday and his 
father aged 40 next birthday to secure a Pure Endowment on the 
child's attaining the age of 15 years, all premiums received to be 
returned with 4 per cent, simple interest in the event of the death 
of the child before peaching 15 f 

19. Given P«=-01240 and aa^n= 13*900 at 4 per cent, interest^ 
what Paid-up Policy could be given in respect of a Whole Life 

Policy effected at age x which has been n years in force t 

20. Prove that 

/'M«= A (5Uo+8tti-tt,), 

and find the value of n-i/^ having given that 

n-i;'«y/%+n-i = -0056482 

nPxyf^'x+n ='0056331 

nuPxy f%+n+i = -0056173. 



SECOND DAY— PART 11. 

21. Given In = 3809 ^,=3553 ^,=3295 1^=3035 i,j=2775, 
obtain graphically a rough approximation to -^ when 2=^73. 

Compare the value of fix thus indicated with that obtained by a 
formula taking the above five values into account. 

22. Given /„=58 /„ = 30 /„ = 15 ^,oo = 7 iioi = 3 ho»=l iiot=0, 
construct at 3 per cent, a table for these ages of the following 
functions : — 

Cx Dx Lx Mx K, Rx Sx Tx Y^; 
the highest available value of t^ being v**=:'0520. 

23. Evaluate yV(i/. 
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Show thai for a Makeham table 

J* 

24. Show that Duct=^t^*u^ 

Hence deduce the fourth and fifth terms in the value of 

2*tta^ which begins j ^**^^+2^o "12 ^'' 

25. Given tables of annuities on single lives and on two joint 
lives, how can we get an approximate value for an annuity on 
three joint lives 

(a) if Oompertz's law holds ; 
(ft) if Makeham's law holds ? 
Mention two other methods suggested for obtaining an approxi- 
mation. 

26. Answer tu)o of the following — 

(a) Tell what you know of a table which gives 1 — when 

X and y are known. Obtain a formula for the value 

of a paid-up policy available for use with such a table. 
(6) Having a table with argument log x and result log (1 -f^)> 

show how to construct a table of Os at a given rate of 

interest, given a table of px- 
{c) Tell what you know of a table where argument and 

result are related as -^— 1 and x (where d is dis- 
count). What will be the result of entering with a^^ ? 



PINAL EXAMINATION. 
Examintra—TyK, A. E. Spragub and Mb. Alsx. Frasee. 

FIRST DAY — PART I. 

1. Show that an assurance on the life of a bachelor is equal to 
(hA)x-\'{f)mA)i;^ and deduce a formula expressing this function in 
terms of (Ja)^, {Ima)^, and {hmE)x^ 

2. Give a short account of the method by which Dr. T. B. 
Sprague constructed his select mortality table from the H^ experi- 
ence. 

3. Oive a short account of the method of graduation of the 0^ 
table. 
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4. Prove Lubbock's formula of approximate summation, and 
show how the demonstration can be simplified by means of the 
Calculus of Operations. 

Deduce from it a formula expressing a continuous benefit in 
terms of an ordinary benefit. 

5. For ages 10-50 the O*' complete expectation of life can be 
roughly represented by |(75— jc). 

Show that if this relation were exact, the difference between 
the reciprocals of fi^ and q^ within these limits of age would be 
approximately 1*5. Find an expression giving the exact value of 
this difference. 

6. Explain the alternative methods of finding the value of a 
joint life annuity according to a table which follows Makeham's 
law. 

Give the formulae (for two lives) expressing the value of a 
joint life annuity in terms of annuities according to the First and 
Second partial series of the British Offices female annuitants. 



FIRST DAY— PART H. 

7.* Calculate the value of J5„.J at 0" 3%. The following are 
the logarithms of the coefficients of Hardy's summation formula : — 

%^ T-44716 
u^ 0-20952 
t£,» 0-34242 
u^ 0-20952 
t«6» 1-74819 
tt7„ 0-20952 

8. Discuss the various published tables of premiums for sur- 
vivorship assurances which have been derived from the I'ecent 
British Offices experience. How would you frame a table of 
office annual premiums for such assurances ? 

9. State how the results of a valuation by the 0" and O"^** 
tables may be expected to compare with one by the H"* and H"*^*^ 
tables. If the results of both were obtained, what considerations 
would influence you in deciding which to adopt ? 

10. Describe Mr. Lidstone's method of obtaining the average 
age in valuing endowment assurances in groups, and prove that 
Mr. Manly's is a particular case of the same method. 

11. Give an account of the objections which have been taken 

'^ Copies of the 0^ Tables and Erskine Scott's logarithms will be 
supplied. 
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to the net premium method of valuation. If an Office, valuing 
on this system, lowers the rate of interest employed in its 
valuation, how far does the change increase the strength of its 
reserves, and to what extent is the apparent increase illusory ? 

12. State the general principles which would guide you in 
fixing a scale of surrender values for whole life assurances, 
and mention various methods which have been recommended at 
different times, giving your opinion of eacL 



SECOND DAY — PART I. 

1 3. An office has a scheme of endowment assurances where the 
bonus is given as a reversionary addition payable only on sur- 
viving the term of assurance. How would you deal with 
applications for Paid-up Policies, Surrender Values, and Loan 
Values ? 

14. Explain the dififerent methods of treating reversions in 
the bookkeeping of an office, and state the advantages and dis- 
advantages of each. 

15. State your opinion as to the suitability of the 5% short 
dated securities which have been recently issued by American 
Bailways as an investment for the funds of a progressive life 
office, distinguishing between (a) 3 year notes, (&) serial equip- 
ment bonds. If accepted, would you deal with them in any 
special manner in the office books 1 

16. State the terms of the recent Japanese Loan, and of the 
loans which it is to replace, and discuss its suitability as an 
investment for a life office. 

17. An office making a net H^ valuation changes to the O'' 
table and thereby increases its reserves. The results are given 
in the annual report, together with a statement that the expected 
claims are less than they would have been under the H'' table. 
Draft a letter in reply to one from a policyholder stating that 
these results are inconsistent. 

18. State your opinion as to discounted bonus schemes of 
assurance, with particular reference to their effect on office 
valuations. 

SECOND DAY — PART II. 

19. What are the stamp duties on the following documents : — 
Policy of assurance, whole life, endowment assurance, double 
endowment; pure endowment with and without return of 
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premiums ; reassurance of each of these ; life annuity bond, 
reversionary life annuity bonds, by annual and by single premiums, 
deferred annuity bond \ agreement ; appointment of new trustee ; 
appointment of a trustee of a policy under the Married Women's 
Acts. 

20. Name the various documents which may be required to 
prove the title to an ordinary British life insurance policy 
which has never been assigned, giving a short description of 
each. 

21. Draw up a form of statement to be completed in connection 
with proposals for purchase or loans on the security of rever- 
sionary interests. Would you make any distinction between the 
forms for the two classes of transaction ? 

22.* What price would you recommend an insurance ofiBce 
to give for a well-secured revei'sion to £10,000, invested to yield 
3^%, on the death of a female aged 65 contingent on a male 
aged 40 being then alive, together with the income from one half 
of the estate payable to the male during the joint lifetime of 
himself and the female. 

23. Give short particulars of the more important investigations 
which have been made during the last 50 years into the sickness 
and mortality experience of Friendly Societies in Great Britain, 
and state generally the main trend of the results. 

24. Membership of a Widows' Fund was open to Members of 
a Friendly Society, but owing to various circumstances no new 
members joined the Fund for many years, and ultimately all 
existing members and their widows died. A considerable balance 
of funds remained, as the annuity had been fixed at too low a 
rate and the rules gave no power to increase it. It is proposed to 
reconstitute the Fund with power to vaiy the annuity. State 
fully the information you would require to enable you to estimate 
the annuity which could probably be allowed in future. 

* Copies of Jones on Annuities (vol. i.), Erskine Scott's logarithms, and 
an Office ProspectuB will be supplied. 
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REPORT BY THE COUNCIL, 1907. 

The Council have pleasure in submitting their Annual Report 

The following 11 Associates have been admitted Fellows in 
terms of Rule 3, viz. : — Messrs. G. Q. Blackwood, H. N. Boyd, 
S. d'E. Colam, W. Davidson, D. L. S. Douglas, W. Fenwiok, 
T. Frazer, Jr., C. K. Granger, F. M. Hope, J. G. Kyd, and W. L. 
Ramsat. 

The Council have to report with regret the death of one Honorary 
Fellow, Mr. David Clunie Gregor, an original member of the 
Faculty; and of two Fellows, Mr. Hugh Blair, C.A., and Mr. 
Philip R. D. Maclagan. 

The total Membership is now 197, vie. : — 6 Honorary Fellows, 188 
Fellows, and 3 Associates. 

28 Students were admitted, 10 became Associates, 4 resigned, 
and the names of 32 were removed from the roll — 27 in terms of 
Bye-Law 6, and 5 in terms of Bye-Law 16. The number now on the 
roll of Students is 121. 

The Annual Examinations were held on 25th and 26bh April 
last. Seventy-three Candidates entered for examination, viz. : — 32 for 
the First Examination, 19 for the Second, and 22 for the Final. The 
following is a list of the successful Candidates arranged in order 
of merit : — 

FIRST EXAMINATION. 



1. D. S. Fkaser. . - 1 n (G^. V. Gibson. 

' Ih. C. Mathieson. 



2. J. B. Maclean. 
3 and 4 fC. H. Adam. 
(ig?3t«a/)\G. 0. GuNN. 

5 and 6 rA. G. R. Brown. 
(jff^)\W. M. Morris. 



10 and 11 TT. D. Govan 
(£(p*a/) \K. Smellie. 
12. G. Ranksn. 



13 and U /C. M^Rae. 
(Eq}iaX) IW. E. Wyse. 
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SEOOND E 
1. A. COCKBURN. 

2 and 3 fR. 0. Blyth. 
(EqmX)\^, M. Hogg. 

4. A. T. Maclean. 

5. A. A. Fyfb. 

6. W. Macfarlane. 

7. D. 6. Young. 

8. R. Jeffrey, Jr. 

9. W. H. Meiklem. 



NATION. 

10. G. H. Clark. 

11. AW. Bews. 

12. A. J. Green. 

13. J. M. Macfarlane. 

14. D. M. Robertson. 

15. J. B. Jackson. 

16. M. MORHAH. 

17. A. D. Macphail. 



FINAL EXAMINATION. 



1 and 2 /David L. S. Douglas. 
(^^t«iZ)\ Charles K. Granger. 

3. Henry N. Boyd. 

4. Stanley d'E. Colam. 



5 and 6/ James G. Kyd. 

{EquoX)\ioYi^ T. Smith. 

7. Francis M. Hope. 

8 and 9 r GEORGE G. Blackwood. 

(-&jttaf)\ William Davidson. 



The above 9 gentlemen who passed the Final Examination 
were admitted Associates of the Faculty in terms of Kule 6, as was 
also Mr. C. H. L. Catchlove, who passed in 1906. 

The Honorary Treasurer's Accounts for the year ended 31st Decem- 
ber 1906, with relative Statement of Funds, audited by Mr. A. W. 
Robertson-Durham, C.A., are herewith submitted. From these it will 
be seen that the Income of the year was £692, 5s. lid., the Outgo 
£572, 5s. Id., and the Funds at the close of the year £2099, 10s. 

Donations of books for the Library have been received from Mr. 
C. J. Lewis and Mr. J. N. Lewis, Mr. M. M. Dawson, Dr. T. B. 
Sprague, Mr. James Pringle, Mr Henry Moir, Mr. William Young, 
Mr. David Heron, and others, to whom the thanks of the Council 
have been conveyed. A number of books have been purchased. 
Particulars of these donations and purchases will be found in the book 
which is kept in the Library for the purpose. 

Intimation has already been made of the recent publication, under 
the joint authority of the Institute of Actuaries and the Faculty, 
of an inclusive volume of Select Tables, based upon the Male Assur- 
ance Experience of the British Offices (0^^ and O^*'^ Tables). It 
having been thought that it would be for the convenience of the 
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Actuarial profession if the two yolumes of Select Tables already 
published — that issued by the Joint Mortality Committee in June 
1903 and that published by Messrs. Baker and Baisin in July 1904 — 
were incorporated in one volume, arrangements were made for the 
necessary transfer of the rights in the latter volume to the Institute 
and the Faculty jointly, with a view to the issue of a single in- 
clusive volume of Tables. Upon publication of the new volume the 
sale of the two existing volumes of Tables was discontinued. The 
opportunity has been taken to include in the new volume important 
Additional Tables based upon the (J"-^ and QP^^ Experiences, 
including Whole-Life (0^"^ Policy- Values, for all entry ages and 
durations, at six different rates of interest ; further complete Tables 
of term annuities, according to the 0^^"^ Table ; and certain Annuity 
Tables on Two Lives. 

During the Session 1906-1907 the following Papers were read : — 

5th November 1906. "The Actuary in Scotland." Inaugural 
Address by the President, Mr. Archibald Hewat. 

3rd December 1906. "Some Notes on the Death Duties from 
an Actuarial Point of View." By Mr. John Charles Den- 
mead, M.A, F.F.A., F.I.A., Barrister-at-Law. 

14th January 1907. "Paid-up Policies and Surrender Values." 
By Mr. Alfred Ernest Sprague, M.A., D.Sc, F.F.A., F.I.A. 

18th February 1907. "Friendly Societies." By Mr. W. A. 
Sim, F.F.A., F.LA. 

llth March 1907. "Notes on the British Offices Life Annuity 
Tables (1893) with special reference (a) to the persistence 
of Selection in relation to the Graduated Tables ; (6) to the 
computation of Joint Annuities by special applications of 
the Law of Uniform Seniority." By Mr. Thomas 6. 
Ackland, F.LA., Honorary F.F.A. 

Four of these have been published in the Transactions. 

The Council reappointed Mr. John L. Wark, Advocate, as Reporter 
to the Faculty on law cases connected with actuarial questions or the 
business of life assurance. 
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The Council accepted an offer by Mr. Archibald Hewat to present 
to the Faculty a gold official Badge, suitable to be worn by the 
President for the time being when officially attending full dress 
public functions. 

The Fifth International Congress of Actuaries was held in 
Berlin in September last. It was attended by the President, the 
Honorary Treasurer, and five Fellows, as Delegates of the Faculty, 
and by several other Fellows. Of the Papers submitted to the 
Congress, six were by Fellows of the Faculty. Mr. Hewat, 
President, and Mr. Chatham, Honorary Treasurer, as representing 
Scotland, were elected a Vice-President and a Secretary respectiyely 
of the Congress, and they were also elected members of the Per- 
manent Committee. A gratifying feature was the State recognition 
accorded to the Congress. The Council record with regret the death, 
in December last, of Dr. Ferdinand Hahn, Magdeburg, who discharged 
with much acceptance the duties of President of the Congress. 

At the request of the Select Committee of the House of Lords, 
appointed '* to inquire and report what steps should be taken, by 
deposit of funds or otherwise, to provide adequate security for British 
policy-holders in Life Insurance Companies which have their chief 
office outside the United Kingdom, but which carry on business in 
this Country," the President attended and gave evidence before that 
Committee on 6th July last. In compliance with an invitation from 
the Board of Trade for observations or suggestions to assist the Board 
in considering the question of the amendment of the Life Assurance 
Companies Acts, a communication was addressed to the Board of Trade 
on 25th January last. Recently the Board of Trade has invited the 
views of the Faculty on the provisions of the Employers' Liability 
Insurance Companies Bill now before Parliament, and the matter is 
under the consideration of a Special Committee. 

In connection with the sale by the Edinburgh Life Assurance Com- 
pany, for the use of the Royal Society of Edinburgh, of the Company's 
Building at Nos. 22-24 George Street, the Faculty entered into an 
Agreement with the Company to vacate, at Whitsunday 1908, the 
premises at present leased to the Faculty. Under this Agreement it 
was arranged that the Company, in making their plans, would confer 
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with the Council and endeavour to provide the Faculty with equally 
suitable and commodious premises in the Company's new Building, 
which they propose to erect on the site west of and immediately 
adjoining the present Building, failing which certain allowances would 
fall to \)e made by the Company in connection with the Faculty's 
removal elsewhere. After careful consideration of the plans of the 
new Building, the Council came to the conclusion that the accom- 
modation which the Company were able to offer in their new Building 
would not in their opinion be suitable for the requirements of the 
Faculty, and accordingly, this having been intimated to the Company, 
it will be necessary to arrange for other premises for the Faculty 
elsewhere after Whitsunday 1908. 

ARCH: HEWAT, 
FrmdenU 

Edinbuboh, Uh June 1907. 
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STATEMENT OF FUNDS, Slat DECEMBER 1906. 

£750 Caledonian Railway 4 per cent Consolidated 

Preference Stock, No. 1 (Cost), . . £892 17 9 

£300 Highland Railway 4^ per cent Debenture 

Stock (Cost), . . . . 389 2 9 

£220 Victoria Government 3^ per cent Inscribed 

Stock (Cost), . . . . 196 13 

£200 North British Railway 3 per cent Deben- 
ture Stock (Cost), . . . . 208 7 2 

£150 Great Central Railway 4^ per cent Prefer- 
ence Stock (Cost), . . . . 195 12 9 

Value of Funiiture in Faculty's Rooms, . . 99 1 1 6 



Sum on Account Current with the 

Royal Bank, . . . £98 17 2 

In hands of Hon. Treasurer, . 18 7 11 



£1,982 4 11 



General Fund, £2,058 

Commutation Fund, . 41 10 



117 5 1 
£2,099 10 



£2,099 10 



Note. — In addition to the above Assets the Faculty owns 
(1) the Library, which contains a large and valuable collection of 
Books and Pamphlets; (2) one-half share of the rights in the 
New Experience Tables, published jointly by the Institute and 
the Faculty ; and (3) a considerable stock in hand of the Faculty's 
Transactions, 
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ANNUAL MEETING, 1907. 

The Annual General Meeting of the Faculty of Actuaries in 
Scotland was held on Monday, 17 June 1907, in the Faculty's 
Hall, Edinburgh, — Mr. Archibald Hewat, President, in the 
chair. The Report by the Council (see pp. 365-371), which had 
been circulated among the members, was held as read. 

The President said : — In submitting, as I have now the honour 
of doing, the Report by the Council for the past year — with rela- 
tive Accounts — I suppose I may assume that, it having been 
printed and circulated among the members, it will be your pleasure 
to hold it as read. 

In moving the adoption of the Report and Accounts, perhaps 
you will allow me to make a few observations upon some of the 
items referred to therein. I think you will agree with me that 
the Report is one on which we have good cause to congratulate 
ourselves. Our membership is now all but 200 — the net increase 
in the year being 7. While there are 9 more Fellows, there are 
an Honorary Fellow and an Associate fewer than we had a year 
ago. We do not swell our numbers by including students in our 
membership, nor do we allow our roll of students — now number- 
ing 121 — to be unduly inflated by keeping thereon those who have 
obviously ceased to be students in the sense of having now any 
intention of presenting themselves for the qualifying examinations. 
Perhaps the application of the Rule, under which the student 
renders himself liable to be removed from that Roll if he does not 
present himself for examination at least once in three years, may 
have had something to do with the large number who came up for 
examination in April last. That number — 73 — is above the 
average of recent years. 

The Faculty holds that when a student has passed our three 
examinations, and thus becomes possessed of our Certificate of 
Competency, he is fairly entitled to the status of a qualified 
Actuary — whether he is content to remain an Associate, which he 
becomes on passing the Final Examination, or applies to be 
admitted a Fellow, which he may do at any time thereafter. 

Of the 40 students who have this year passed our several 
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examinations, 21 are in Edinburgh, 13 in Glasgow, 2 in Aberdeen, 
1 in Perth, and 3 in England. We are glad to see this widening 
of our connections. In my Inaugural Address in November last 
yon may remember that I indicated with satisfaction the wide 
geographical distribution of our membership — which extends far 
beyond the limits of Scotland. 

While the Council desire to give every encouragement to 
students to come forward for our examinations, they are not 
disposed to lower their standard of qualification — a standard to 
which it ought not to be difficult to attain, seeing that nowadays 
our students have text-books, literature, teachers, special training, 
and means of observation and practical experience which were not 
available to the Actuaries of a now past generation. At the same 
time the Council, through their Examination Committee, desire to 
make the examinations so fair and reasonable that no really 
earnest, hard-working, intelligent student can find fault with 
them. The tendency is I think to broaden — if not to deepen — 
and never to lose sight of the practical by any undue promi- 
nence being given to the theoretical and the perhaps too highly 
technical. We must remember that ours is a profession having a 
wide outlook, and one in which a narrowing tendency must be 
guarded against. 

Our membership has all but doubled in number during the past 
twenty years, while our usefulness, with a corresponding public 
recognition, has been steadily growing year by year. 

We have had five Sessional Meetings during the past year, at 
which more or less interesting and valuable Papers have been 
submitted and discussed. The attendances at those Meetings have 
been above the average, and they encourage us to look for still 
greater interest being taken in them. At the opening Meeting of 
the Session I referred to the Fifth International Congress of 
Actuaries, which was held in Berlin in September last, at which 
the Faculty had an honoured place. For the first time in the 
history of these Congresses, Scotland, through the Faculty, then 
received its rightful independent position — your President and 
and your Honorary Treasurer having been elected respectively a 
Vice-President and a Secretary, along with the same representing 
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each of fifteen other countries, including England, the British 
Colonies, United States and Canada, Germany, France, Russia, 
Holland, etc. It is perhaps not sufficiently well known that at that 
Congress we enjoyed the hospitality of His Majesty the Emperor, 
who in many ways showed his interest in us and in our work. 
Much of the success of that Congress was due to the tact, courtesy, 
and administrative ability of Professor Alfred Manes, Ph.D. (pAi7. 
etjur.)f the General Secretary. Dr. Manes paid his first visit to 
Scotland a week ago, when he spent four days in this city. One 
of the "sights" which interested him was this Hall and Library. 
He now knows more of the Faculty than he knew before, and 
will keep in touch with us and we with him. 

W© are kept in view by the Government, through the Board of 
Trade and otherwise, when it is thought we can be helpful in 
contemplated legislation and in other ways. As we believe we 
can render assistance in giving advice and guidance in this and 
many other directions, we shall always esteem it an honour and 
a privilege when our services are requisitioned by Government 
and other public bodies. We are ourselves an increasingly 
important public body, and in our corporate as well as in our 
individual capacity we are concerned with vast interests which 
deeply afiect the welfare of the nation and which place heavy 
responsibilities upon us, to which we have always endeavoured to 
respond. 

While it is no part of our business as a Faculty to pile up 
Funds, it is gratifying to find that such Funds as we do possess 
increased during the year by £133. The increase would have 
exceeded £223 but for an item — or the balance thereof — which 
appears in our Accounts for the first time in our history, and 
entered as "Jubilee Dinner.'* While we "cannot eat our cake 
and have it" that comparatively small net outlay— once in half a 
century — was an excellent investment, and a most enjoyable way 
of preventing the Funds growing too rapidly. At the same time 
it is well for us to have a substantial sum at our command for 
emergencies and possible extensions. At present our Funds 
amount to the modest sum of £2100 — the book value at Slst 
December last being about £77 (nearly double that now) above 
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the exceptionally depreciated market value, which difference need 
not distress us. Besides these Funds we have other valuable 
Assets on which we do not place any actual money value. The 
Fees, Income from Subscriptions, Interest, Dividends, and Rent 
received during the past year amount to much the same as in the 
former year. The outgo on the Library for books, etc., is greater 
by £39, while that on the Faculty's Hall is practically the same as 
before. The cost of our Transactions was JB115 less, and the sales 
brought in £28 less. In the sales we have included during the 
last few years the Faculty's one half share of the proceeds of sales 
of British OfiSces Life Tables. We must be careful in our selec- 
tion of Papers for the Transactions — as the printing of many of 
these is, from their nature, very costly. In this, however, we 
shall avoid doing anything that might discourage those from whom 
we are entitled to expect valuable contributions to Actuarial 
Science and Practice suitable for publication. 

The closing paragraph of the Report refers to a matter which 
cannot fail to cause a feeling of regret to all of us. We have been 
comfortably housed in this convenient and commodious Hall for 
eight years, and had fully expected to have remained here for many 
years to come, and no doubt our landlords as confidently hoped 
we would. But an unexpected opportunity having arisen for our 
landlords to develop the adjoining corner site, through the 
Royal Society of Edinburgh requiring just such a building as 
that of which this Hall forms a part, we resolved to vacate at or 
soon after Whitsunday of next year — terms mutually agreed upon 
having been arranged. You may rely upon the Council doing 
their best for the Faculty in the way of arranging for new and 
possibly even more convenient accommodation. 

I conclude by formally moving that the Report and Accounts 
now submitted be approved and adopted. 

Mr. John Lamb : — I have very much pleasure in seconding the 
motion for the adoption of the Report, which we are all glad to 
see shows many signs of the Faculty's continued life and progress. 
You, Sir, have referred to the more salient points and I need 
not detain the meeting by adding much to what has been already 
80 well said by you. The only matter for regret is that mentioned 
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in the last paragraph, and to which you have already referred. 
We shall soon have to vacate these rooms, where, I am sure you 
will all agree with me, we have had many pleasant and pro- 
fitable meetings — not the least successful being the various social 
functions which have been held here. When originally we took 
possession we thought we were sure at least of what we have 
at times heard a good deal of, viz., fixity of tenure. The Fates, 
however, have decreed otherwise, and we must now make way 
for our elder sister and good friend, the Boyal Society of 
Edinburgh. I hope, however, the Council will have no great 
difficulty in finding suitable accommodation elsewhere, and that 
the new arrangements will be such as will conduce to the comfort 
and convenience of our Members and Students. 

The Report was unanimously adopted. 

On the motion of Mr. J. J. M'Lauchlan, the services of Mr. 
Gordon Douglas and Mr. James Chatham, the Honorary Secretary 
and Honorary Treasurer respectively, and of Mr. A- W. Robertson- 
Durham, by whom the Accounts had been audited, were heartily 
acknowledged. 

The usual ballot was then taken for Office-bearers and Members 
of Council, and the following gentlemen were elected for the year 
1907-8, as recommended by the Council : — 

PRESIDENT 
ARCHIBALD HBWAT. 

VICE-PRESIDENTS 

KIEL BALLINGAL GUNN. 

QEORGB MACRITOHIE LOW. 

ANDREW HUGH TURNBULL. 



HONORARY SECRETARY 
GORDON DOUGLAS. 



HONORARY TREASURER 
JAMES CHATHAM. 



ORDINARY MEMBERS OF COUNCIL 
ALEXANDER FRA8ER, JUN. WILLIAM HUTTON 



ROBERT M. M. RODDICK. 
ROBERT MURRIE. 
VYVYAN MARa 
R. HILL STEWART. 
CHARLES F. WHIQHAM. 



JAMES J. M'LAUCHLAN. 
♦JOHN EDGAR 
*GEORGE 0. STENHOUSB. 
♦JOHN LAMB. 
♦HUGH W. BROWN. 



* New Members. 
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The President : — I thank you on behalf of myself and my 
colleagues for our re-election, accepting that as a renewed token 
of your confidence in us. While we regret to part with Members 
of Council who have been useful and agreeable we welcome the 
four new Members — two having been on the Council before, and 
two entering now for the first time, one of whom I am glad to see 
is Mr. Edgar, who has done good service as Acting Secretary 
during the past two years. In his place we are glad to welcome 
Mr. Thomson. We shall all endeavour to do our best for the 
Faculty in the discharge of our duties. But I would remind you 
that as it is you who have elected us it is to you we shall look for 
the support and encouragement which we must have if all is to go 
well and the Faculty is to continue to make good progress. 
I appeal specially to the younger Members for Papers for the 
ensuing Session. They are not only fresh from their studies, but 
they also have, presumably, spare time at their disposal. I know 
no better way — examinations having been passed and a solid 
foundation having been laid — for widening the horizon, perfecting 
knowledge, and making a good* reputation than by an active 
participation in the work of the Faculty, especially at the Sessional 
Meetings. The Acting Secretary will be glad to have early inti- 
mation of Papers ; and I am sure it will add much to the enjoy- 
ment of the summer holidays if those who will thus favour us 
will make up their mind as to their subject before going away, 
so that by river side, on mountain top or placid sea, in continental 
city or on lonely isle, they may have something really interesting 
to think about, get into form, and bring forth at our Meetings 
next Session — to their own credit and to the advantage of the 
Faculty. 

Mr. George M. Low : — We shall all wish, before we separate, 
to express to Mr. Hewat our thanks, not only for his conduct as 
chairman this afternoon, but also for what he has done for the 
Faculty as President during the past year. We have first to thank 
him for his very handsome gift of a gold badge to be worn by the 
President on ceremonial occasions. Then we have to thank him 
for the way in which he upheld and promoted the interests of the 
Faculty at the International Congress of Actuaries at Berlin last 
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year, and for the recognition he has been the means of securing to 
us as one of the representative bodies of the profession in the 
vrorld. It has also happened this year that the President has had 
to deal with several important questions, and it has been most 
fortunate for us that we have had the advantage of Mr. Hewat's 
great ability and energy in dealing with these matters. It is 
peculiarly gratifying that the Board of Trade have so far recog- 
nised our position as to refer to us on questions of legislation. 
Mr. Hewat has been exceedingly useful in giving expression to 
our views, and we can only hope they will have due influence, and 
help to guide the decision of the Government as to what it should 
propose to Parliament Again, in the matter of our accommoda- 
tion here, Mr. Hewat as our President was placed in a somewhat 
difficult position, and I am glad to have the opportunity of giving 
testimony to the extremely impartial way in which he handled 
this question. As matters now stand it will be an advantage to 
us, as it must be a relief to him, to feel that he has now no 
interests to consider but those of the Faculty, and we shall hope 
to be able, under his guidance, to arrive at a satisfactory solution 
of the difficulty that still remains — that of securing new premises. 
I beg to propose a hearty vote of thanks to Mr. Hewat for his 
conduct in the chair and for his services to us as President during 
the past year. 

The motion was carried with acclamation, and was suitably 
acknowledged by Mr. Hewat, after which the proceedings 
terminated. 
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CORRESPONDENCE 

DAMAGED LIVES 
To the Editor of the Transactions of the Fa.cvlty of Actuaries, 

Sir, — I leam from the correspondence which you have printed in the 
TransactionSy that Mr. Low is of opinion that '^we cannot by means of a 
Select- Mortality Table determine at all the number of select lives con- 
tained in a body of mixed lives " ; whereas thif , as I showed in my paper 
on Select' Mortality Tables, is one of the simplest problems that such Tables 
can solve. I see also that my son, Dr. Ernest Sprague, has written to you 
defending my theory, of which he had made use in a paper lately submitted 
to the Faculty. In these circumstances I think it is right that I should 
myself say something in defence of the proposition that Mr. Low has 
attacked, and not leave the whole burden of the defence to fall on others, 
however willing they may be to support me. At the same time I cannot 
refrain from mentioning, that I find it extremely irksome to take up again 
and reconsider a subject that I laid aside so long ago ; and that, therefore, 
whatever reply Mr. Low may make to my present remarks, I shall not be 
tempted to pursue the matter any further. 

It is now more than twenty-six years since my Select- Mortality Tables 
were published (J. I. A, lor January 1879 and January 1881). The 
principles on which they were based were entirely novel, and it i^as not 
surprising that a good many years elapsed before there was any evidence 
that they were received with favour by my professional brethren ; but in 
the vear 1896 such evidence was furnished by the resolution of the Council 
of tne Institute of Actuaries, to publish a volume containing my tables, 
along with others calculated on the same principles. At the request of 
the Council of the Institute I wrote an Introduction to that volume, in 
which I described briefly the construction and properties of my tables ; and 
I think that Mr. Low would do well to study that Introduction, if he has not 
already done so. Further and still more conclusive evidence of the esteem 
in which the principles of my tables were held by those most competent to 
judge, was the publication in the year 1903 of two volumes of "Select 
Tables, computed and published on the authority and under the super- 
intendence of the Institute of Actuaries and the Faculty of Actuaries in 
Scotland." No writer has hitherto expressed any doubt as to the sound- 
ness of the principles on which my tablts were based, or of the tiuth of the 
conclusions I drew from them. Has Mr. Low, then, discovered a flaw in 
my reasoning, which has been overlooked by all other actuaries for so many 
years ? I ihink I shall be able to show that this is not the case, and that 
the proposition which Mr. Low calls in question, is perfectly true. 

The fundamental assutnption on which a Select-Mortality table is 
based, is that the effect of selection wears oflF after a limited term of years ; 
that is to say, that if the effect of selection Lists for n years and no more, a 
body of persons who have been insured for n years, will be subject to 
the same rate of mortality as persons of the same age who have been 
insured for n+l or more years. I think that in the passage which 
Mr. Low has quoted from my paper, I have satisfactorily proved that it 
necessarily follows from the above assumption, that all the damaged lives 
in a body of mixed lives that have been insured for n years, cue off in 
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the following n years. As Mr. Low does not admit this conclusion, I 
will eudeayour to make the point clearer by expanding the reasoning. 
Adopting Mr. Low's notation, we have A, or l^^^ lives entering at age 
30 ; these after five years are reduced by death to B, or l^, mixed liyea 
of 35 ; and after five years more they are reduced to D, or l^ mixed 
lives of 40. Mr. Low now proceeds : " We have also (or /^w]) lives enter- 
ing at the age of 35." But this is not correct ; for these lives do not enter 
at 35, but are a section of the A select lives that entered at 30, and also of 
the B mixed lives that were still insured at the age of 35 ; and their 
numbw, 0, is calculated from the known number D, by means of the 
probabilities of living a year, as found from the probabilities of dying in a 
year contained in mv table of the values of qx^ for different ages at entry 
and different perioas since entry {J, I. A,^ xxii, 394). We thus get 
successively from D (or l^ the values of 

This number 0, or /^ssj, that we thus obtain, is the number of select lives of 
35 which, after being insured for five years, will give us D, or l^ survivors. 
Mr. Low appears to ignore altogether the process by which we have obtained 
C from D ; but if he will consider what is the effect of it, I think be must 
admit that the select lives of 35 correspond to the D survivors of 40, 
just in the same way as the A select lives of 30 correspond to the B 
survivors of 35. From A select lives we calculate, by means of the above- 
mentioned probabilities, the number of survivors B ; and from the D 
survivors we calculate, by an inverse process, the corresponding number of 
select lives, C. It follows that C is the number of select lives contained in 
B; or in other words, C = B'. Also B" = B-B' = B-C. Making these 
substitutions in Mr. Low's equation By + B''|>* = Cp', we get (B-C]^'' = ; 
and since B - is not = 0, we have|?"=0 ; and we learn that none of the 
B - lives (or lu - ^w] lives) will survive for five years. Since C is the 
number of select lives in B, B - C is the number of the damaged lives ; 
and we see that it is a necessary consequence of our fundamental assumption, 
that all the damaged lives die off within five years. 

It is quite true that, as Mr. Low points out, experience shows that all 
damaged lives do not die off in five years ; but the proper conclusion from 
this is that the effect of selection does not wear off in five years. This is a 
fact which I have repeatedly mentioned in my paper, and which has long 
been well known. In the Select Tables published by the Institute of 
Actuaries and the Faculty of Actuaries, the effect of selection is traced for 
ten years ; and it probably lasts, though in a greatly diminished degree, 
for many years longer. It must therefore be admitted that the numerical 
conclusions drawn from tables in which selection is traced for five or t«n 
years, are only approximately true ; and I agree with Mr. Low in thinking 
that they should be employed with caution. 

Mr. Low professes to apply my " line of reasoning " to a supposed case, 
in which, he says, selection operates in another direction ; but in which 
there is really no selection at all. He supposes that a Life Office invites 
persons of a certain class to become members, without any inquiry being 
made as to their fitness for insurance. In these circumstances the lives 
admitted, whom he calls sub-standard lives, would be subject to a heavy 
rate of mortality at first ; but ^^ it is reasonable to suppose " that after five 
years the worst of them would have died and the survivors would be 
subject to the H'*^*^ mortality. He proceeds ; — " Suppose we have a table 
" constructed on a plan similar to that of a Select Table, and we endeavour 
" by means of it to ascertain how many of the ultimate lives of a given age are 
" still of sub-standard quality. In this case the rate of mortality of ultimate 
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" lives of 35 will be lower than that of sub-standard lives entering at the 
" same age, and hence in correspondence with a given number of ultimate 
'* lives of the age of 40, the number of sub-standard lives at 35 will be larger 
^^ than the number of ultimate lives at that age " ; that is, C is greater than B. 
There is, I think, a good deal of confusion here. It is, in fact, impossible 
to make out what is the exact problem which Mr. Low here proposes for 
solution. What does he mean by " still of sub-standard quality " ? Does 
he mean at the age of 40 ? Apparently not, for he presently speaks of the 
ultimate lives of 35. By his supposition the entrants, taken as a whole, 
are of sub-standard quality ; but they are a body of mixed lives, coDtaining 
a certain number of what he calls the " worst *' lives, who all die off in five 
years ; and others, whom he calls ultimate lives. It is therefore incorrect 
to speak of sub-sti&ndard lives of any age as different from the entrants at 
that age. Nevertheless, Mr. Low says that, reasoning by my method, the 
ultimate lives of 35 will consist of C sub-standard lives and mintLs (C - B) 
others. (It is to be noticed that he deals here with only one age — 35, or 
the age at entry ; whereas my problem deals with the number of survivors 
at 35, out of entrants at the age of 30.) The proper conclusion from the 
facts supposed by Mr. Low, is that in 0, the number of sub-standard lives 
who enter at 35, there are included B ultimate lives, and C -B *' worst'' 
lives who all die within five years ; and the absurd conclusion drawn by 
Mr. Low, is not got by any reasoning at all analogous to mine, as explained 
above. The *^ danger" is not due to my method of re;isoning, but to the 
application of my formula to a totally different problem, to which it is not 
applicable. 

To sum up :— the assumption that the benefit of selection wears i ff after 
n years, is a convenient one to make in the investigation of the problems 
of selection ; but, when we suppose that u is equal to 5 or even 10, this is 
only approximately, and not strictly true. If it were strictly true, then all 
the damaged lives would, as I have proved above, die off in the five or ten 
years after entry ; but this, as Mr. Low points out, is not the case. I 
think, however, that Mr. Low greatly exaggerates when he says that 
''many" of the damaged lives become select, and are admitted at the 
ordinary rate of premium on applying a second time for insurance. In 
forming a Select Table and in drawing conclusions from it, we are entitled to 
use any facts that observation and experience furnish us with ; and one of the 
most important of these, to the use of which Mr. Low, strangely enough, 
objects, IS the fact that, after the lapse of any number of years, a body of 
select lives will cease to be select, not in consequence of any deterioration 
that affects them all, but because a comparatively small number of them 
have been attacked by various diseases and infirmities which lessen their 
chances of life, while the majority are still select lives. In conclusion, 
although a select table cannot be trusted to give us the exact number of 
damaged lives after the lapse of any number of years, the number given by 
the taole is approximately correct ; and this is all that can be said about 
any conclusion deduced from even the best mortality tables. 

I am, etc., 

T. B. SPRAGUE. 

Edinbuhgh, 26/^ May 1907. 



To the Editor of the Transactions of the Faculty of Actuaries^ 

Sir, — Mr. Low, in his letter of 14th March, refers to the D"' experience 
as affording formal proof that damaged lives do not all die in five years, and 
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lest this reference should give rise to some nusunderstanding I think it 
well to point out that the lives forming that experience are not a fair 
sample of the class of damaged lives. The whole business of insurance is 
based upon averages ; and wnen speaking of the rate of mortalitj among a 
body of select lives of a given age we mean the rate of mortaUty that will 
on the average be experienced by such a body. The individuals composing 
that body do not all possess the same vitality, but range from the liie who 
has barely been accepted without an extra premium, to the most perfect 
possible specimen of mankind ; and it is probably correct to say that no 
two individuals have exactly the same prospects of life. For the purpose 
of our business, however, we group all these different lives together under 
the heading of select lives and treat them as if their prospects of life were 
identical. Similarly, the class of damaged lives includes some who are 
very nearly select and are accepted wiui a small extra ; some who are 
charged a large extra ; some who are actually suffering from diseases 
more or less acute, and are therefore uninsurable ; and all who are 
on their deathbeds. It will therefore be seen that the class of damaged 
lives comprises a vastly greater variety than the class of select lives ; and 
the differences between special sections of it, and the general average of 
damaged lives, may therefore be very wide. In particular the section 
entering into the D*" experience resembles select lives much more closely 
than it resembles the average of the damaged lives. Those who are on 
their deathbeds, or who are known to be seriously ill, are not proposed for 
assurance (save in rare cases of fraud), and the worst of the damaged lives 
are thus weeded out. Many others are eliminated by the medical 
examinations and other inquiries made by the Offices, and there is thus a 
double process of selection, the result being that only the verv best of the 
damaged lives are accepted for assurance and enter into the D* experience. 
We are therefore not entitled to draw from that experience any conclusion 
as to the rates of mortality that prevail in the class of damaged lives as a 
whole. 

Considering now Mr. Low's mathematical investigation, , it must be 
remembered that the problem of finding n unknown quantities from n 
conditions connecting them, is determinate or indeterminate according as 
those 71 conditions are independent or not ; but if one of the conditions be 
discarded and an attempt made to find the n quantities from the remaining 
n — \ conditions, an indeterminate equation is the result whether the problem 
be in fact soluble or indeterminate. The problem at present in question is 
to find the two unknown quantities B" and 'p" (using Mr. Low's notation) 
from two conditions, namely, (1) that the survivors of the two groups 
B and after 6 years are equal in number, and (2) that those survivors 
are subject to the same rates of mortality. But Mr. Low has in his 
investigation discarded the second condition, aiid accordingly his resulting 
equation must of necessity be indeterminate whether the problem be 
soluble or not. Therefore no conclusion whatever can be drawn from the 
fact that he has arrived at an indeterminate equation. It is true that he 
has introduced into his formulas a third quantity, B' ; but aa it is by 
definition equal to B - B", there are really only the two above-mentioned 
unknown quantities to be determined from the two conditions. These 
conditions are easily seen to be independent, for it is obviously possible to 
have two groups containing equal numbers but subject to different rates of 
mortality, or containing different numbers but subject to the same rates 
of mortality ; and it follows that the problem is not indeterminate, but is 
capable of a definite solution. Dr. T. B. Sprague*s solution is therefore 
not a mere particular case of an infinite number of possible solutions, but 
represents the complete solution of the problem. 
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It does not appear to me that Mr. Low has applied Dr. T. B. Sprague^s 
reasoning in a correct manner to the case where selection is supposed to 
operate in a negatire direction. The lines of that reasoning, stated in 
general terms, are somewhat as follows : — If there are two groups of lives 
contamiiig different numbers B and C and subject to different rates of 
mortality, and if after n years these two groups are found to contain 
precisely the same number of survivors who are thereafter subject to pre- 
cisely the same rates of mortality, then it follows that the larger of the 
two original groups is made up of (1) a body numerically equal to the 
smaller group and subject to the same rates of mortality as that group, and 
(2) a body numerically equal to the difference between the two groups, 
and subject to such rat« s of mortality that they will all die in n years. 

Applying this to the hypothetical case put by Mr. Low, we see that 
Dr. T. B. Sprague's reasoning leads to the conclusion that the entrants aged 
35 will consist of B lives subject to the same rates of mortality as the 
" ultimate " lives, and - B " damaged " lives who will all die in 5 years. 
This part of Mr. Low's argument, therefore, seems to be based upon a 
misapprehension. 

With regard to the constitution of the lives in the "ultimate" column of 
the Select tables, it must be remembered that select lives differ from the 
population owing to the rejection of a minority of bad lives. It is a funda- 
mental fact, therefore, that the population consists of mixed lives, and this 
must also (after the outset) be true of assured lives, whose rates of mortality 
tend to approximate to those of the population as the effect of selection 
gradually wears off. The proposition that some of the lives in the ultimate 
column of the Select tables are " select " and others " damaged " is, there- 
fore, not read into the tables from a.n extraneous source ; but is one of the 
fundamental facts embodied in the data upon which the tables are based. 

I do not know what authority Mr. Low has for his statement that 
damaged lives " do in many instances become select lives and subsequently 
gain admission at the ordinary rate of premium," and my own impression 
is that such infetances are rare. Even if the statement be literally correct, 
the use of the word " many " is likely to mislead some readers by conveying 
the impression that a substantial proportion of damaged lives become sAt ct. 
The whole theory of life contingencies is based on relative numbers or 
proportions, not upon absolute magnitude ; and even if a considerable 
number of damaged lives were proved to become select, the conclusions to 
be drawn therefrom would depend entirely upon the proportion that number 
bears to the total number of damaged lives. This proportion might be (and 
I think it probably is) so small, that it would not seriously disturb the 
general conclusions to be drawn regarding the damaged lives. Further, it 
is probable that some of these cases would, under modern conditions, have 
originally been passed as select lives, and that their apparent improvement 
merely represents an error in the original classification. But admitting that 
some damasked lives survive for more than five years, it does not follow that 
Dr. T. B. Spragiie's proposition is wrongly deduced from the assumption 
that selection wears off in five years — for the error may lie in the original 
assumption and not in the process by which the proposition was deduced 
therefrom. In point of fact, that assumption is known to be erroneous, and 
the effect of selection has been shown to persist for more than ten years, 
though after that time it is only faintly traceable ; and this is, I submit, 
the true explnnation of any discrepancy between Dr. T. B. Sprague's 
proposition and the observed facts. 

It is to be observed that Mr. Low bases his criticisms largely on the 
ground that the proposition leads to a conclusion greatly at variance with 
the results of experience and observation, and I will now show that this 
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variation is mnoh less than Mr. Low supposes, by putting the proposition 
to the test of actual &cts regarding the number of damag^ lives. 

We know on the high authority of Dr. Farr (J, L A., xiz, 413) that ''it 
may be broadly stated that 27 in 1000 men of the population of the age of 
20 and under 60 are suffering from some kind of disease or other." Now, 
applying Dr. T. B. Spraffue's proposition to the 0^^^ tables between the 
ages mentioned, we find that there are 3,214,435 "ultimate" and 3,135,690 
'* select" lives, and the difference between these numbers, namely, 78,745, 
is the number of '' damaged " lives. The proportion of damaged lives is 
therefore 24*5 to every 1000 '' ultimate " lives, which is about 10 per cent, 
lower than the proportion of damaged lives in the male population as esti- 
mated by Dr. Farr. The class from which ordinary insured lives are drawn 
is, however, not a fair sample of the whole male population, but represents a 
higher standard of living and healthier surroundings, so that we shonld 
expect it to exhibit a lower proportion of damaged lives. Allowing for this, 
and for the fact that selection has not entirely worn off in ten years, we see 
that Dr. T. B. Spn^e's principle gives a fair approximation to the true 
number of damaged lives, and this furnishes independent evidence of the 
strongest possible nature, of the truth of that principle. 

From the foregoing considerations I submit that the following conclusions 
may be drawn : — 

I. If the effect of selection wears off in a definite period of n years, 
it necessarily follows that all the damaged lives must die in 
n years. 

II. The fact that the effect of selection is traceable for more than the 
10 years shown by the O^"'^ table accounts for the cases where 
the damaged lives may not all die in 10 years. 

III. As the effect of selection is only faintly traceable after 10 years, 
the number of damaged lives who survive that period must be 
small compared with the total number of damaged lives. 

IV". As the Of**^ table is believed to give very close approximations to 
the true rates of mortality, the conclusions drawn from it 
regarding damaged lives should on a broad average be in fair 
accordance with the facts. 

I am, etc., 

A. E. SPRAGUE. 
22 George Street, 
Edinburgh, Zlst May 1907. 



To the Editor of the Transactions of the Faculty of Actuaries, 

Sir, — I was lately favoured with a perusal of Dr. T. B. Sprague's letter 
on this subject, dated 26th May, and I had previously seen Dr. Ernest 
Sprague's second letter, dated 31st May. 

When I took exception to a portion of the paper read by the last named 
gentleman in January, it did not occur to me that I was raising a question 
on which there could be serious controversy. I considered that the author 
of the paper had by certain unqualified expressions elevated to the position 
of an acknowledged principle what at the best was a conclusion based upon 
mere assumption, and my hope was that he would so modify those ex- 
pressions as to bring them into accord with reality. To my surprise it has 
appeared that he mciintains all that the language seemed to imply, and to 
my great regret I find myself at seeming variance not only with the author 
of the paper, but with his honoured and distinguished father. I had not 
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supposed the theory now in question to be regarded by its author in any 
higher light than as a mere working hypotnesis, divorced indeed from 
actual &cts, but conyenient as a practical basis for certain calculations. 
Even now, I can scarcely believe that on the main issue my views are 
seriously divergent from his, for I observe that Dr. Sprague agrees with me 
as to the necessity for caution in employing the numerical conclusions 
resulting from his theory. There would be no need for such caution 
if, as Dr. Ernest Sprague claims, the problem dealt with is capable 
of definite solution, and has in fact been completely solved. 

Your readers would in other circumstances nave welcomed with unalloyed 
satisfaction a contribution to this correspondence by our esteemed Honorary 
Fellow, but I am sure they will share my regret for any annoyance he may 
have been caused by the reopening of a question which he doubtless 
regarded as long settled. As Dr. Sprague intimates that he does not intend 
to write again on the subject, it will I think be more suitable, and more 
consistent with my high regard for him, if I do not take up any contro- 
versy with Dr. Sprague himself, but continue the discussion with Dr. 
Ernest Sprague, whose letters cover all the points that are necessary for the 
elucidation of the subject. 

Until we reach the '* conclusions ^ at the end of that gentleman's second 
letter, it seems to me difficult to apprehend whnt is bis view on the main 
question at issue, namely, whether we can or cannot, by means of a select 
mortality table such as we are familiar with, determine the number of 
"select'' in a body of "mixed" lives. In one place he speaks of the 
problem as capable of a definite solution, and as having been completely 
solved, but elsewhere he speaks of this "complete'' solution as a "fair 
approximation," and as being deduced from an " erroneous " assumption. 
Obviously a solution cannot be definite and complete and at the same time 
be merely approximate and founded on error. I suppose the meaning to be 
drawn from those apparently conflicting statements is that if the funda- 
mental hypothesis were correct, the solution would be definite and com- 
plete, but the hypothesis being inexact, the solution is necessarily only 
approximate. This accords with his conclusion No. 1 : — " If the effect of 
selection wears off in a definite period of n years, it necessarily follows 
that all the damaged lives must die in n years." 

Now in spite of all the argument that has been adduced, and with the 
utmost respect for the high authority invoked, I submit that this conclusion 
is untenable, and further, that even if it were a proved conclusion, it would 
by no means follow that we had found a means of determining even 
approximately the number of select lives in a body of mixed lives. On the 
contrary, it would follow that we had ascertained the impossibility of 
solving this problem on the a<isumption that the effect of selection wears 
off in a definite short period of years, the attempt to solve it having led to 
such a conclusion. For consider what "select lives" and "damaged lives" 
respectively are. Select lives, strictly speaking, are lives which nave just 
been ascertained, after examination and inquiry, to be lives elifsible for 
insurance at the ordinary rate of premium. In this strict sense there are 
no select lives after n years, because there is no fresh selection exercised by 
the Insurance Office, but for convenience we employ the term "select 
lives" to denote lives of such quality that they would be entitled to 
admission as select if they again applied for insurance and again under- 
went the usual scrutiny. "Select lives," then, may be briefly defined as 
lives which are eligible for insurance at the ordinary rate of premium. 
" Damaged lives," on the other hand (since those two kinds compose the 
whole body of " ultimate " lives), are lives which, although at one time 
select, are not now eligible for insurance at the ordinary rate of premium. 
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Within this description must be embraced all those persons of the *' mixed " 
or " ultimate " class : — 

(1) Who are actually the subjects of mortal sickness, or hare become 

the victims of discoverable disease of such a type as to render them 
unfit for insurance ; 

(2) Who have fallen into bad habits ; 

(3) Who have contracted or have developed a tendency to any disease 

or infirmity which increases the risk of insurance, but does not 
prevent acceptance at an extra premium, large or small according 
to circumstances ; 

(4) Whose family history has developed taints which would either 

prevent insurance or require the imposition of an extra premium, 
large or small ; 

(5) Who are suffering from illness of a more or less serious nature, 

rendering them for the time unfit for insurance, or fit only at an 
extra premium, but who may ultimately recover. 

The catalogue could no doubt be extended, but these examples will 
suffice. To siiy of those various classes of persons that they must of 
necessity all die within a limited period, Huring which the effect of selection 
is assumed to persist, is so entirely opposed to our knowledge and experi- 
ence that any argument employed in support of such a proposition may be 
dismissed as unworthy of serious consideration. I adduced the D"' toble 
as evidence to the contrary, and Dr. Ernest Sprague has thought it worth 
while to call attention to the fact that the lives embraced in that table 
differ from the ultimate lives of a select mortality table in respect that the 
latter include persons in a dying condition, while the former (at the time of 
entry) do not. Needless to say I had not overlooked so obvious a con- 
sideration, but it in no way invalidates the evidence, as my point is 
established if only a section of the /[,] + » lives resemble those of the D"' 
table, and this undoubtedly is the case. 

Dr. Ernest Sprague, however, cites a passage from Dr. Farr as affording 
some support to his view. The passage occurs in Dr. Parr's letter to the 
Registmr-General, introducing the English Life Table No. 2 : — " It may be 
broadly stated that 27 in 1000 men of the pojmlation of the age of 20 
and under 60 are suffering from some kind of disease or other." For a 
writer like Dr. Farr this is a somewhat loose statement, and the precise 
meaning is not quite apparent. It may, however, be gathered from the 
context. Dr. Farr gives 100 illustrative cases showing the causes of death 
and durations of fatal illness as furnished to the Registrar. Extracting 
from among these the cases of men between the ages of 20 and 60, we find 
that the avenige duration of illness was about two years. Now according 
to the mortality table which Dr. Farr was then introducing, the number of 
men who die in a year between the ages of 20 and 60 is almost exactly 13'5 
per 1000. It may therefore be reasonably inferred that Dr. Farr derived 
his figure of 27 per 1000 by multiplying the number of deaths by the 
average duration of fatal illness, and that what he really meant was that at 
any given time about 27 per 1000 of the male population, within the ages 
mentioned, were already attacked by their mortal illness. So far there- 
fore as Dr. Farr's evidence goes, it tends to show, not that Dr. Ernest 
Sprague's figure of 24*5 per 1000 is a "fair approximation" to the tnie 
number of damaged lives in a body of mixed live?, but that it is probably 
wide of the mark, inasmuch as it corresponds with only one of the five 
clashes of damaged lives above detailed, and that possibly not the most 
numerous, and surely loss numerous than all the other classes combined. 

On the whole therefore, we may conclude that we cannot arrive at the 
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number of damaged lives of any age a; + n by the simple process of subtract- 
ing ^[z^n] from ^x]+n ' ^^^} ^ ^^ other means of solving the problem presents 
itseif, we may further conclude that we cannot airive at any true solution 
by means of a select life table based on the usual hvpothesis that selection 
wears out in a definite short period of years. This establishes my main 
proposition, and (I venture to submit) justifies the criticism. 1 ofi'ered 
upon Dr. Ernest Sprague's paper. 

There remains the question whether, if the hypothesis that selection 
wears off in n years were true, it would necessarily entail the conclusion 
that all damaged lives must die in n years. Supposing this were the case, 
it does not follow that we may proceed to build upon the conclusion even 
if for practical purposes we adopt the hypothesis. Dr. Ernest Sprague 
himself says in his first letter — ** if the figures in those tables be regarded 
as approximations of the first oider of accuracy, the differences between 
them will only be approximations of the second order." Now an approxi- 
mation of the second order may be (as in fact we have seen) very far indeed 
from accuracy. If, starting from a given point, we wish to reach approxi- 
mately another point not far distant, it may suit quite well to take a short 
and easy path that will bring us somewhere near our object ; but if, having 
attained with sufficient nearness our first object, we wisn to reach a second 
that is further distant, we may find the same path lead us far astray, for 
any divergence from the true path increases with every step we take. 
Hence the conclusion in question, being based upon a hypothesis admittedly 
** erroneous," must be received with extreme caution, and cannot be ad- 
mitted to have even the same degree of validity as the hypothesis itself. 
In short, if for our convenience we adopt the hypothesis, we are by no 
means bound to adopt the conclusion, and are not entitled to maintain it as 
approximately true even if it seems to follow strictly from the hypothesis. 

But, in this case, does the conclusion strictly follow ? In my previous 
letter I endeavoured to show that the problem of finding the number of 
damaged lives on the above hypothesis is an indeterminate one. Dr. Ernest 
Sprague complains that I left out one of the conditions of the problem, and 
so rendered it indeterminate, but I think he is mistaken in this, and I 
observe that Dr. T. B. Sprague (if I may for a moment refer to that gentle- 
man's letter) does not adopt Dr. Ernest Sprague's contention, but on the 
contrary reaffirms what I had pointed out, that the whole demonstration is 
contained in the passage quoted in full in my letter, and upon which I 
founded. We do not transform an indeterminate problem into a deter- 
minate one by introducing a new factor or condition unless that serves to 
give a definite value to one of the quantities hitherto unknown, and Dr. 
Ernest Sprague does not show that the condition on which he lays stress — 
the identity of " ultimate " mortality for all ages at entry — has this effect. 
I consider that in point of fact it has not, because I do not see how by 
means of it my equation is to be solved, nor has Dr. Ernest Sprague assisted 
me in this. He did in his previous letter found largely on the condition in 
question, but if his argument be closely examined, it will be seen that it 
requires, as an assumption, the very thing that is to be proved — namely, 
that the increased mortality of mixed lives is due to the presence among 
them of a small minority of bad lives, so smaU and so bad that they are all 
doomed to disappear within the next n years — whereas the condition itself 
is equally consistent with the contrary assumption, that the " ultimate " lives 
have all alike become deteriorated. The reasoning, in fact, proceeds in a 
circle, and ignores some obvious considerations. For example, it leaves no 
room for the patent fact that dnmaged lives, so far from all disappearing 
within a short time, do sometimes regain their place as select lives. Excep- 
tion is taken to my statement that this happens in " many " cases — my 
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own experience suggests that it does — ^but if it happens even in '* some " 
the assumption is vitiated and the claim to an exact solution fails. 

We may look at the matter in another light, which yet is the same light 
as that in which it is presented in my indeterminate equation. There are 
two opposite ways in which the increased mortality among mixed or 
ultimate lives might be accounted for — (1) it might be due to a general 
deterioration in quality, so that the surviving lives present individually 
less resisting power to the forces which make lor death, or (2) it might be 
due to the presence of a small proportion of lives which have already broken 
down irretrievably and are doomed to early extinction. These are the two 
extremes, for the one assumes all the l^^^ lives to be of a quality inferior to 
that of select lives— in other words to be " damaged " — while the other 
assumes the number of " select " lives to be the gretitest that is possible. The 
latter is the alternative we are asked to adopt, but the former is equally 
consistent with the material afforded by a select life table, and has, more- 
over, this in its favour, that it is also consistent with the assumption 
implied in the use we make of every mortality table, that the lives of a 
given age in the I column are equally exposed to the risk of death. But 
neither the one alternative nor the other is tenable, because neither is con- 
sistent with known facts. The only possible conclusion is that the tniih 
as to the numbers of ^* select '' and *' damaged " lives respectively must lie 
somewhere between the two extremes, but where precisely it does lie the 
select life table affords no means of ascertaining. 

Two other points remain to be noticed. I had said that the pro]x>sition 
which assumes some of the lives in the ultimate column to be select and 
some to be damaged, is read into and not evolved from the select life table. 
Dr. Ernest Sprague says this is not so, because the population consists of 
select and damaged lives, and the rates of mortality of assured lives tend to 
approximate to those of the popidation as the effect of selection wears off. 
But docs not this very stiitement confirm what I have said, and indicate 
the extraneous source from which (in Dr. Ernest Sprague*s view) the proposi- 
tion is derived ? Then he says that I have not applied Dr. T. B. Sprague's 
reasoning in a correct manner to the case in which selection is suppos^ to 
operate in a negative direction. He restates the reasoning in language of 
his own, and brings out a different though not necessarily a contradictory 
conclusion. This does not disprove what I have said, and it still remains 
that the reasoning which I quoted would, if applied in the same manner to 
the other case, bring out the impossible result to which I pointed. 

I submit, with all deference, that the line of reasoning in question is 
fallacious. It takes the number of lives in the ultimate column, t+„ 
finds by proportion how many lives, selected n years before, would be now 
represented by /, + „ lives, and then assumes that the rate of mortality 
(^r - ^*+n)-r^[*] must have bei-n in operation among \, of the /[,_.]+« lives 
appearing in the ultimate column as ?,. The table does not warrant this. 
On the contrary it only teaches us that the I, lives as a whole become Z,+, by 
being subject to the rate of mortality (^, — Z,+„)-rZ,. As well might we 
take the proportionate number of lives at age x- by any other table — for in 
reality a select life table gives a different mortality table for the n years fol- 
lowing each age at entry — and then assume that the rate of mortality shown 
by that table must have been in operation among so many of the lives. 

I am sorry that through my having challenged what appeared to me an 
unwarranted use of language, it has fallen to me to point out what I 
conceive to be mistaken in the theory we have been discussing, and I should 
regret still more if it should be thought that I have unjustifiably attacked 
the theory in question. To my mind that theory is by no means necessarily 
bound up with the principle of select life tables, in the development of 
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which Dr. T. B. Sprague has rendered such distinguished service, and even 
if the theory were set aside, that would not detract from the great obligation 
under which he has laid the actuarial profession in regard to all the 
legitimate uses of such tables. 

I am, etc., 

GEO. M. LOW. 
28 St. Andrew Square, 
Edinburgh, 1th August 1907. 



NOTES ON THE BRITISH OFFICES LIFE ANNUITY TABLES (1893). 

To the Editor of the Transactions of the Faculty of Actuaries, 

Sir, — My attention has been called to the fact that the values of the 
ratio /ia+i-rwix, as tabulated in column (9) of Table XI. of my Paper upon 
the above subject (p. 323 of the present volume), show irregularities in pass- 
ing through successive quinquennial values of x, which are not in accordance 
with the theoretical relations of the Quantities mx and fix+\y when deduced 
on the basis of Makeham's first modincation of Gompertz's formula. These 
irregularities in the Table appear to arise from the fact that I have not 
computed the values of cologpx (from which rrix is deduced) and of ftx+j, as 
given in columns (6) and (8) respectively, to a sufl&cient number of places. 
Mr. D. 0. Fraser, M.A., F.I. A., very kindly sends me the following Table, 
in which the values are more fiilly computed : — 

X cologiol?x *»* /*x+» '-^ 

nix 

•018,177,082 -018,173,863 '999,823 

•024,576,185 '024,571,662 '999,816 

•034,486,181 -034,480,679 '999,840 

'049,831,430 '049,827,928 '999,930 

•073,586,172 '073,598,004 1-000,161 

'110,334,601 -110,413,492 1'000,716 

•167,094,849 '167,433,931 1'002,029 

•254,441,440 '255,748,136 1'005,136 

It will be seen that the ratios, given in the last column above, fall to a 
minimum at age 57, and then steadily increase to the end of life, whilst the 
values in column (9) of my Table XL show great irregularities at successive 
ages. The correction of the values in column (9) necessarily involves con- 
sequential alterations in the following columns (10) to (17) of my Table, 
but the changes in the final values of the constants A, B, a, ^ are very 
slight, and need not now be followed out, as the Table was only intended 
to illustrate a particular method of experimental graduation. 

I am indebted to Mr. John Spencer, F.I.A., for the following interesting 
and useful demonstration of the relations of nix and /ax+j, when Makehani's 
law applies : — 

Taking the usual approximation for w,, we have 

= colog. p. - («»l«^ P')' + (?oJ?F^4' - 

CologaPx . . , 

= - Mo-gT^ approximately. 
12 



52 


'007,894,424 


57 


■010,673,839 


62 


•014,978,643 


67 


'021,645,995 


72 


•031,972,501 


77 


'047,966,365 


82 


•072,737,928 


87 


•111,104,536 
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Again — 

,i«+i = A + Bc«+> = A + BV + B'c*|l?^.c» - 1 1 

where B' is written for - logg^c - 1) 
= colog.^.-Bv{^-l} 

Now c»-c-* = (j*K^-«*K" 
which, after expansion, = log^ + ^^^%J^ + . . . 

= - -^^^ approximately ; 

and /i« + J = cologa|)r - ^* ^-'^B'c* very nearly. 
It follows from the above that 

^= fi _ (log^^ BV_-| r^(colog,px)n approximately, 

= 1 - >-?.?«_?£ + - ,^-^^j neglecting the minute final term ; 

24cologei)x 12 ' ^ ^ 

_ 1 _ ( 1Q8< c)» a (log, cf (colog^ p,)« ., . 

"" "24~'^24coTog,p, ""12 • • • • ^^A 

after inserting for B'c* its equivalent colog^ ;?, - A. The above applies to all 
tables based on Makeham's nypothesis. 

Dealing now with the Male Annuitants Ultimate Table and substituting 
for A and loge c their respective values •00651642 and "0874982, we have 

M^^« = -999681 + •0<W0020787 ^ (colofe g^ _ ^ 

Wx cologg px 12 

At the early ages in the Table, where colog. 'p only very slightly exceeds A, 
the ratio is practically equal to unity. As the age advances, the increase in 
the third term of (2) is for a time less than the decrease in the second term, 
and the ratio consequently diminishes. Afterwards, however, it increases 
steadily, until at extreme old ages it appreciably exceeds unity. By differen- 
tiation we find that the ratio is a minimum when (colog^ j?x)'=*000012472, 
i.e. when colo^^px, and therefore /ix+i, approximately = *0232, at 

which point ^'+* = 999815. 
mx 

Mr. Spencer further remarks that the approximation given by (1) up to 

age 90 is so close that this expression may safely be used in practice in 

computing values of ^^£±i, the labour attending the accurate determination 
of TTix being thus obviated. Thus, writing (2) in the slightly altered form 

^* = -999681 + '^^^^^^^Q -H -4418 (colog^o vi? 
m^ cologioPr ^ *^°^^ 

and using the values of cologio j'x given above, it will be found that up to 
age 77 uie numerical values of tne ratio, as shown in the final column 
above, are exactly reproduced, while at ages 82 and 87 the approxima- 
tion exceeds the true value by merely 2 and 7 respectively in the sixth 
decimal place. 

I am, etc., 

THOMAS G. ACBXAND, 
26^^ August 1907. 
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panyt 3 Oeorge Street, Edin- 
burgh. 

Pringle, James, C.A., A. I. A., 
42 Drumaheugh Oardena, Edin- 
burgh, 



1886* PuUar, James, A.I.A., 

Secretary and Actuary, Colonial 
Mutucd Life Asaurance Society, 
419 Collina Street, Melbourne, 

1906* Ramsay, William LivingstoDe, 
M.A., 
Edinburgh Life Aaaurance Com- 
pany, 11 King William Street, 
London, E.C. 

1903* Rankin, John Adam, A.I.A., 

Edinburgh Life Aaaurance Com- 
pany, 22 Oeorge Street, Edin- 
burgh. 

1886* Reid, Walter Alexander, C. A . , 
Meaara, Jamea Meaton ds Co,, 6 
Golden Square, Aberdeen, 

1896* Rennie, William John Martin, 

North Britiah and Mercantile 
Inaurance Company, 64 Frincea 
Street, Eidinburgh, 

1891 Richardson, Josephus Har- 
greaves, A. I. A., F.A.S., 
Oovemmtnt Inaurance Commia- 
aUmer, Wellington, N,Z, 

1892* Robertson, Archibald, 

Secretary, Caledonian Inaurance 
Company, Caledonian BvMdinga^ 
Tithebam Street, Liverpool, 

1904* Robertson, Frederick William, 

Caledonian Inaurance Company, 
19 Oeorge Street, Ediiiburgh, 

1904* Robertson, James Leask, A. I. A., 
Edinburgh Life Aaaurance Com- 
pany, 22 Oeorge Street, Edin- 
burgh. 

1889* Robertsoiir William, A.I. A., 

29 Stafford Street, Edinburgh. 



Date of 
Admission. 

1900* Robertson, William Alexander, 

Scoltiah Union and National 

Insurance Company, 35 St, 

Andrew Square, EdifUmrgh. 

1901* Robertson-Durham, Alexander 
Weir, C.A., 
Meaara. A,dsJ. Robertaon, C.A,, 
33 Charlotte Square, Edinburgh. 

1874* Robertson-Durham, James Alex- 
ander, C.A., 
Manager, Scottish Reversionary 
Company, Ltd,, 33 Charlotte 
Square, Edinburgh, 

1898* Roddick, Robert Murray 
M'Cheyne, M.A., 
Actuary, Century Insurance 
Company, Limited, 18 Charlotte 
Square, Edinburgh. 

1884 Rolland, John Henry William, 

\j,A., 

OenercU Secretary for England, 
Standard Life Aaaurance Com- 
pany, 83 King William Street, 
London, E.C. 

1872* Ronaldson, Peter, O.A., 

Actuary, Edinburgh Reversion 
Company, Limited, 3a North 
St, David Street, Edinburgh. 

1903* Ross, Frederick Alexander, C. A. , 
Meaara, Moncreiff J: Horabrugh, 
C.A,, 46 Castle Street, Edin- 
burgh. 

1902 Sanderson, Frank, M.A., A.I. A., 
F.A.S., 
A ctuary, Canada Life A asurance 
Company, Toronto, Ontario, 

1889* Sewell, Richard, C.A. (C. F. 
Burton, Sewell & Co., C.A., 
35 Copthall Avenue, London), 
General Manager and Actuary, 
Britiah Widowa* Aaaurance Com- 
pany, Limited, 1 Old Street, 
London, E.C. 

1891* Shearer, Gilbert Edward, A.T.A., 
Scotiiah Provident Institution, 3 
Lombard Street, London, E.G. 



FBIiliOWS 



Tho$€ marked thm * have pautd th$ FaouUy't KaamlnaHoiu, 



Dftteof 
Admiflsion 

1896* 



Sim, William Abemethy, F.I. A., 
Scottish Union and NationcU 
Insurance Company, 36 St. 
Andrew Square, Edir^urgh. 

1891* Slimon, William James, 

North British and Mercantile 
Insurance Company, 64 Princes 
Street, Edinburgh. 

1907* Smith, John Tasker, 

Britannic Assurance Company, 
Limited, 178 At'cnue Parade, 
Accrington, Lancashire. 

1885 Smith, John Tumbull, LL.D., 
v>. A. , 
Manager, Life Association of 
Scotland, 82 Princes Street, Edin- 
burgh. 

1886* Smith, Joseph Brown, C.A., 

PrelVs Buildings, 60 to 70 Queen 
Street, Melbourne, 

1899* Smith, Randolph Gordon, F.I. A., 
A ssistant A ctuary, Scottish A mic- 
able Life Assurance Society, 35 
St. Vincent Place, Glasgow, 

1884 Smith, Walter Arthur, 

Manager and Secretary, English 
and Scottish Law Life Assurance 
A8socicUion,4l Charlotte Square, 
Edinburgh. 

1877* Sorley, James, F.I. A., C.A., 
F. XV. o.£i., 
32 Onslow Square, London, 
S.W. 

1894* Sprague, Alfred Ernest, F.I.A., 
D.Sc. (Edinburgh), M.A. 
(Cantab.), (Honokary Libra- 
rian), 
Assistant Secretary, Edinburgh 
Life Assurance Company, 22 
George Street, Edinburgh. 

1905* Steell, Graham, 

Standard Life Assurance Com- 
pany, 3 Oeorge Street, Edinburgh. 

1886* Stenhouse, George Crighton, 

Assistant Actuary, Scottish 
Widows* Fund and Life A ssurance 
Society, 9 St. Andrew Square^ 
Edinburgh. 



Date of 

Admission. 

1887* Stewart, John, F.I.A., 

Actuary, City of Olasffow Life 
Assurance Company, 30 RenfiM 
Street, Glasgow. 

1893* Stewart, Ralph Hill, 

Secretary and Actuary, Cole- 
donian Insurance Company, 19 
George Street, Edinburgh. 

1892* Stirling, James, 

Sub -Manager, Life Department, 
Law Union and Grown Insur- 
ance Company, 126 Chancery 
Lane, London, W.C. 

1 890* Stirling, Robert, F. I. A. , 

Secretary, Rock Life ABswranet 
Company, 15 New Bridge Strut ^ 
London, E.G. 

1884* Stuart, John Moody, F.I.A., 

Manager and Actuary, Leeds 
Permanent Benefit Building 
Society, 18 Park Lane, Leeds. 

1866* Surenne, David John, 

{Late Secretary, Caledonian In- 
surance Company), 29 InverUith 
Bow, Edinburgh. 

1881* Tait, Edwin, 

yorth British and Mercantile 
Insurance Company, 91 Union 
Street, Aberdeen. 

1893 Teece, Richard, F.I. A., F.A.S., 
General Manager and Actuary, 
Australian Mutual Provident 
Society, Sydney. 

1893 Thiselton, Herbert Cecil, F.LA., 
F.A.S., 
Life Manager and Actuary, 
CommercicU Union Assurance 
Company, Ltd., 24 Cornhill, 
London, E.G. 

1904* Thomson, Gordon William, 

African Life Assurance Com- 
pany, Johannesbttrg. 

1906* Thomson, James Allan (Skcbx- 
tary), 
Scottish Widows' Fund and Life 
Assurance Society, 9 8t. Andrew 
Square, Edinburgh, 



XI 



FELLOWS 

Thote marked thiu ♦ have pa$»ed the Foeutty** BmninatUmB, 



Date of 
A.dmi88ion. 

1904* Thomson, John Walter, A. I. A., 
Scottish Life Assurance Com- 
pany , Ltd., 19 St. Andrew Sqvare, 

Edinburgh. 
1895* Tumbull.AndrewDalzelLindsay, 

A. X. A. , \j. A. , 

AssistaTU Secretary, Scottish 
Widows* Fundand Life Assurance 
Society, 9 St. Andrew Square, 
Edinburgh. 

1862* TnrnbuU, Andrew Hugh, F.I. A., 

F.R.S.E. (Vick-Presidknt), 

{Late Manager and Actuary, 

Scottish Widows* Fund and Life 

Assurance Society), The Elms, 

Whitehouse Loan, Edinburgh. 

1902* TurnbuU, Phipps, 

1 Boyal Circus, Edinburgh. 

1885* Walker, Davidson, 

Secretary, Norwich Union lAfe 
Insurance Society, Norwich. 

1 897 • Wallace, David Eokf ord , C A. , 
105 Hanover Street, Edinburgh. 

1869* Wallace, Thomas, F.I.A., 

Actua/ry, North British and Mer- 
cantile Insurance Company, 64 
Princes Street, Edinburgh. 

1904* Wallace, Thomas, Jun., 

Guardian Assuraiice Company, 
Ltd., 27 Cross Street, Man- 
chester. 

1881* Walton, William Gandy, A.I. A., 
Actuary, Scottish Provident In- 
stitution, 6 St. Andrew Square, 
Edinburgh. 



Date of 
Admission. 

1884* Warden, John Mabon, 

Assistant Actuary, ScottisJi 
Equitable Life A ssurance Society, 
28 St. Andrew Square, Edin- 
burgh. 

1891 Watson, James Graham, C.A., 

Manager, Scottish Provident In- 
stitution, 6 St. Andrew Square, 
Edinburgh. 

1897* Watt, James, A. I. A. , W. S. , 

28 Charlotte Square, Edinburgh. 

1896* Webster, George Rae, C. A., 

Messrs. Price, Waterhoust ds 
Company, Monadnock Building, 
San Francisco, U.S.A. 

1898* Whigham, Charles Frederick, 
A.I.A., C.A., 
46 Castle Street, Edinburgh. 

1899* Wilkie, WilUam Thorn, 

North British and Mercantile 
Insurance Company, 64 Princes 
Street, Edinburgh. 

1 905* Wilson , William Maxwell Gunn , 
Scottish Widows* Fund and Life 
Assurance Society, 9 St. Andrew 
Square, Edinburgh, 

1904* Wink, John Whyte, 

Scottish Metropolitan Life As- 
surance Company, Ltd., 25 St. 
Andrew Square, Edinburgh. 

1888* Wood, William Alexander, C A. , 
4 Melville Street, Edinburgh. 

1898* Young, William, F.A.S., 

New York Life Insurance Com- 
pany, 346 and 348 Broadway, 
New York, U.S.A. 



ASSOCIATES 



Date of 
AdmiBflion. 

1906 Borland, Walter, 

Scottish Temperance Life Assur- 
ance Compa/ny, Ltd., 105 St. 
Vincent Street, Glasgow, 



All ofwh&M Jumpasud the Faculty's ExaminatioM. 

Date of 



AdmissioD. 

1906 Catchlove, Charles Hamilton 
Leyland, F.I. A., 
Australian Mutual Provident 
Society, Sydney, New South 
Wales. 



zu 



8TUDHNT8 

Th€ figures indieaU th$ fumUr qf BmminaiioHi U> hs paued firr qwdifiBotion a» AaodaU. 



Date of 

Bnrolmont. 

1907 •Adam, Colin Hay, 

64 Forest Road, Aberdeen, 

1904 ^Adams, James Napier, 

Gcdedonian Inauraiice Company , 
19 George Street, Edinburgh. 

1906 »Allin, Henry Philip, 

66 St, Bamahas Road, Gam- 
bridge, 

1900 'Andrew, Alexander, 

Scottish Accident L\fe and 
General Insurance Gompany,Ltd^ 
115 George Street, Edinburgh, 

1902 ^Bamett, John, 

Messrs, Lindsay, Jamieson ds 
Haldane, G.A,, 24 St, Andrew 
Square, Edinburgh, 

1906 'Barron, Albert Qibson, 

68 Spottiswoode Street, Edin- 
burgh, 

1906 >Begg, David, 

Messrs. Hardie do Grieve, G.A,, 
157 St, Vincent Street, Glasgow, 

1909 »Bew8, Alfred William, 

City of Glasgow Life Assurance 
Company, 30 Renfield Street, 
Glasgow, 

1905 ^Blyth, Robert Oswald, 

Scottish Amicable Life Assurance 
Society, 35 St. Vincent Place, 
Glasgow, 

1905 'Bolton, James Butler, 

Messrs, Niven <fc Sutlurland, 
C.A., 16 Young Street, Edin- 
burgh. 

1905 'Bonnar, James Norman, 

Scottish Life Assurance Com- 
pany, Ltd., 19 St. Andrew 
Square, Ediiihurgh. 

1907 ''Brown, Archibald Gray Robert- 

son, 
Schoolhouse, Blackridge, Lin- 
lithgowshire, 

1885 ^Brown, George, 

Scottish Equitable Life Assur- 
ance Society, 28 St. Andrew 
Square, Edinburgh, 



Date of 
Bnrolment 

1907 'Campbell, Malcolm Norman, 

Messrs. Smith d: WilUamsomj 
C.A., 142 St. Vineenl Siretl, 

Glasgow. 

1906 'Campbell, Samnel WUaon, 

Scottish Provident Instituiiony 6 
St. Andrew Square, Edinburgh. 

1904 ^Clark, George Hutchiaon, 

Scottish Union and National In- 
surance Company, S5St. Andrew 
Sq^iare, Edinburgh, 

1906 'Cockbum, Arthur, 

Scottish Metivpolilan Life Assur- 
ance Company, Ltd., 25 SL 
Andrew Square, Edinburgh. 

1898 ^Collier, Charles St. John, 

1 Cornhill, London^ S,G. 

1897 ^Cownie, Thomas, 

Scottish Equitable Life Assur- 
ance Society, 28 St, Andrew 
Square, Ed^fnburgh. 

1899 ^Crawford, William Lindaav, 

National Mutual Life Associa- 
tion of Austredasia, Limited^ 
5 Cheapside, London, E.G. 

1887 *Crow, John Reid, 

Scottish Equitable Life Assur- 
ance Society, 28 St. Andrew 
Square, Edtiiburgh, 

1896 Khimming, Robert, B.A., 

Assistant District Manager, 
Commercial Union Assurance 
Company, Ltd., 10 North St. 
David Street, Edifiburgh. 

1903 ^Davidson, John George, 

Scottish Metropolitan Life In- 
surance Company, Ltd,, 25 St. 
Andrew Square, Edinburgh. 

1895 ^Dick, Alexander, 

Scottish Accident Life and 
General Inswrmce Company, 
Limited, 115 George Street^ 
Edinburgh. 

1905 'Diok, Alexander Blaikie, 

217 Albert Road, PoUokshields, 
Glasgow, 



Xlll 



STUDENTS 

Th* flguret indicaU ih$ nvmbir qrEaamiiuUiom to be pamdM gnoiVloaMoM ai Aato^aU. 



Date of 

Enrolment. 

1895 ^Diok, Jftmes, 

ScoUish Accident Ljfe and 
Oeneral InsurancB Uompany, 
Ltd,, 115 Chorgt Street, Edin- 
burgh, 

1905 ^Drake, John William, Jan., 

Britannic Life A9aurance Com- 
pany, Ltd,, Fern Bank, Wise- 
tffood, Sheffield. 

1899 *£lgin, George Eric, 

Scottish Equitable Life Assur- 
ance Society, 28 St. Andrew 
Square, Edinburgh, 

1901 ^Forrest, Douglas, 

Scottish EquitaJble Life Assurance 
Society, 28 St. Andrew Square, 
Edinburgh. 

1907 ^Fraser, Darid Spence, 

Commercial Union Assurance 
Company, Ltd. , 150 Hope Street, 
Glasgow. 

1904 ^Fyfe, Alexander Adair, 

Messrs. J. and C. Logan and 
Steven, C.A., 82 Cordon Street, 
Glasgow. 

1900 ^Geoghegan, John Michael, G.A., 

Messrs. Barstow A Millar, C.A., 
30 York Place, Edinburgh, 

1905 ^Gerrish, Frank Wilfrid, B.A. 

(Cantab.), 
Minerva Villa, Albert Road 
South, Buckhurst Hill, Essex, 

1906 *Gibb, John Francis Pillans, 

North British and Mercantile 
Insurance Company, 64 Princes 
Street, Edinburgh. 

1907 Gibson, George Vallance, 

Royal Exchange Assurance Cor- 
poration, 68 George Street, 
Edinburgh. 

1901 "Gordon, James Alison, 

Messrs. John Mann k. Son, C.A., 
142 St. Vincent Street, Glasgow. 

1907 *Govan, Thomas Darling, 

Messrs. Watson dt Morrison, 
C.A.,16 South Charlotte Street, 
Edinburgh. 



Date of 
Enrolment. 

1905 HJrant, Frederick John, 

Edinburgh Life Assurance Com- 
pany, 12 King Street, Man- 
chester. 

1907 "Grant, James, 

Messrs. Scott dfe Paterson, C.A., 
2 Tork Buildings, Edinburgh, 

1907 'Gray, Joseph Train, 

Messrs. Lindsay, Jamieson <k 
Haldane, C.A., 24 ^S^^. Andrew 
Square, Edinburgh. 

1906 ^Green, Alexander John, 

Scottish Provident Institution, 6 
St. Andreio Square, Edinburgh. 

1907 Hxunn, Grahame Oncken, 

Edinburgh Life Assurance Com- 
pany, 22 George Street, Edin- 
burgh. 

1905 ^Halcrow, Malcolm, 

Scottish Union and National In- 
surance Company,^ St. Andrew 
Square, Edinburgh. 

1906 'Harous, James Logic, 

Messrs. Hope, Todd <fc Kirk, 19 
Charlotte Square, Edinburgh. 

1902 ^Hardie, Steven James Lindsay, 

Messrs. Hardie A Grieve, C.A., 
157 St. Vincent Street, Glasgow. 

1903 'Harrower, Archibald, 

Northern Assurance Company, 
20 St. Andrew Square, Edin- 
burgh. 

1899 ^Hart, William Frederick, 

A tlas A ssurance Company, Ltd. , 
180 West George Street, Glasgow. 

1905 ^Heron, David, M. A. , 

Viewbank, New Scone, Perth. 

1906 ^Hogg, Alexander Mackintosh, 

Scottisli Amicable Life Assurance 
Society, 35 St. Vincent PUicc, 
Glasgow. 

1907 'Hutton, George Clark, 

1 Stow Street, Paisley. 



xiv 



STUDENTS 

Tki figures inHcaU the number qf BxamimsUnnt to b€ paued ^ guttti/ct rf low « AtaotHaiU. 



Date of 
Enrolment. 

1905 ^Jackson, John Bell, 

Sorih BrUish and Mercantile 
Insurance Company, 64 Princes 
Street, Edinburgh, 

1904 ije£frejr, Robert, Jan., 

Scottish Provident Institution, 6 
St, Andrew Square, Edinburgh. 

1907 'Johnston, William James, 

North BritisJi and Mercantile 
Insurance Company, 64 Princes 
Street, Edinburgh, 

1906 Vones, Henry Edwin, 

Scottish Union and National In- 
surance Company, 35 St. Andrew 
Square, Edinburgh, 

1887 ^Kay, Thomas Chalmers, 

English and Scottish Law Life 
Assurance Association, 41 Char- 
lotte Square, Edinburgh, 

1904 *Knox, George Cruden, 

Northern Assurance Company, 
1 Union Terrace, Aberdeen, 

1907 'Lakeman, Harold Leslie, 

Messrs. John Wilson <fc Stirling, 
C.A., 186 St, Vincent Street, 
Glasgow, 

1900 ^Lang, John Charles, 

Assistant Secretary, City of 
Olaagow Life Assurance Com- 
pany, 5 Lyons Range, Calcutta, 

1893 ^Little, John Robert, 

Assistant Secretary, Century In- 
surance Company, Limited, 18 
Charlotte Square, Edinburgh, 

1907 'Lodge, Humphrey Francis, 

Scottish widows' Fund and 
Life Assui'unce Society, 9 St, 
Andrew Square, Edinburgh. 

1906 *Lord, Wilfrid, 

Messrs, Bonaldson d: Cordon, 
C.A,, 3a North St, David Street, 
Edinburgh, 

1896 ^Lorimor, Norman William, 

North British and Mercantile 
Insurance Company, 64 Princes 
Street, Edinburgh, 



Dftteof 
Enrolment. 

1903 ^Macfarlane, John Miller, 

North British and Mercantile 
Insurance Company, 102 St. 
Vincent Street, Olasgow, 

1906 ^Macfarlane, William, 

aty of Okugow Life Assuranu 
Company, 30 Benjield Street, 

Olasgow. 

1891 ^Macgibbon, James Morrison, 

Alliance Assurance Company, 
Bartholomew Lane^ London, 
E.C. 

1905 ^Maclean, Alexander Tweedie, 

City of Glasgow Life Assurance 
Company, 30 Benjield Street, 
Olasgow, 

1907 ^Maclean, Joseph Brotherton, 

Scottish Temperance Life As- 
surance Company, Limited^ 105 
St. Vincent Street, Olasgow. 

1901 'Macnair, Donald John, 

Edinburgh Life Assurance Com- 
pany, 22 George Street, Edin- 
burgh, 

1904 ^M'Naught, James Provan, 

Scottish Temperance Life As- 
surance Company, Ltd., 105 Si, 
Vincent Street, Glasgow. 

1903 ^MacPhail, Angns Donald, 

ScottishiiifeAsswrance Company^ 
Ltd,, 19 St. Andrew Square, 
Edinburgh,, 

1903 ''MacPherson, John Reid, 

English and Scottish Law L\fe 
Association, 41 Charlotte Squeure, 
Edinburgh. 

1907 '^M'Rae, Charles, 

Scottish Union and National 
Insurance Company, 35 St, 
Andrew Square, EditAurgh, 

1907 'Mathieson, Hugh Cameron, 

General Accident Fire and Life 
Assurance Corporation, Limited, 
General Buildings, PeriK 

1905 ^Meiklem, WiUiam Halliday, 

CUy of Glasgow Life Assurance 
Company, 30 Bvk/ield Street, 
Glasgow. 



XV 



STUDENTS 

Tlujlgurtt indioate the number of ExamintUiont to he paued finr qudHfieation <u Aeaoeiat*. 



Date of 
Bnrolment. 

1907 'Melrose, James M*Pherson, 

ScoUiah Widows* Fund and Life 
Assurance Society, 9 St, Andrew 
Square, Edinburgh, 

1905 'MiUar, Alexander MitcheU, 

Caledonian Insurance Company, 
19 George Street, Edinburgh. 

1905 ^Moodie, John Robert, 

City o/OUugow Life Assurance 
Company, 30 Benfield Street, 
Olasgoio, 

1899 ^Morham, Malcolm, 

Liverpool and London and Olobe 
Insurance Company, 1 Dale 
Street, Liverpow, 

1907 'Morris, William Macgregor, 

Edinburgh Life Assurance Com- 
pany, 22 Oeorge Street, Edin- 
burgh, 

1894 ^Miiir, Arthur Henry, G.A., 

Scottish Provident Buildings, 2 
Wellington Place, Belfast, 

1907 »0'Hanlon, Aubrey, 

cjo William DUly, C,A,, 74 
George Street, Edinburgh, 

1907 "Oliver, Christopher, 

Liverpool and London and Globe 
Insurance Company, 23 St, 
Andrew Square, Edinburgh, 

1902 ^Oliver, John Pringle Pattison, 

North British and Mercantile 
Insurance Company, 64 Princes 
Street, Edinburgh, 

1902 'Paterson, George Watson, 

General A ccident Fire and Life 
Assurance Corporation, General 
Buildings, Perth, 

1906 'Patrick, Walter Sydney, 

Britannic Assurance Company, 
Limited, Broad Street Comer, 
Birmingham, 

1904 'Pulford, William Henry Edward, 
16 Spottiswoode Road, Edin- 
burgh, 



Date of 
Bnrolment. 

1907 'Rae, Sydney Carson, 

Edinburgh Life Assurance Com- 
pany, 124 St. Vincent Street, 
Glasgow, 

1906 ^Ranken, George, 

Scottish Equitable Life Assur- 
ance Society, 28 St, Andrew 
Square, Edinburgh, 

1899 ^RoberUon, David Mcintosh, 

Scottish Metropolitan Life Assur- 
ance Company, Ltd., 25 St. 
Andrew Square, Edinburgh, 

1901 ^Robertson, John Howard, M.A., 
University Life Assurance 
Society, 219 St. Vincent Street, 
Glasgow, 

1907 'Ross, William, Junior, 

Scottish Temperance Life Assur- 
ance Company, Limited, 105 St, 
VinccTit Street, Glasgow, 

1901 ^Russell, James Wemyss, 

Liverpool and London and Globe 
Insurance Company, 1 Dale 
Street, Liverpool, 

1901 ^SelUr, Alexander Smith, M. A. , 
3 Windsor Street, Glasgow, 

1906 'Simpson, James Dyer, 

Liverpool and London and Globe 
Insurance Company, 119 St, 
Vincent Street, Glasgow, 

1893 ^Sinclair, Thomas Ord, C.A., 
Finnart Road, Greenock, 

1907 ^Smellie, Kennedy, 

c/o D. N. Cotton, C.A.,% North 
Si. David Street, Edinburgh. 

1904 aSpence, John Dick White, 

Messrs. Dawson <fc Macgregor, 
C.A.,^ York Place, Edinburgh, 

1907 'Stoddart, Charles Templeman, 
4a York Place, Edinburgh, 

1906 'Strachan, Benjamin, 

15 Wellington Street, Edinburgh, 



XYl 



STUDBNTS 

T1U09wn$i%MoiMU tht ntmUf <\f BaatHintUiOfU to he pai»td Jbr qtudifUaiiom 



Date of 
Bniolmentb 

1903 ^Strathie, David Nommn, 

8 BowmotU Terrace, Kelvinside, 

Okugow. 

1902 ^Sutherland, William Robertson, 

Lift AetoeiatUm of Scotltmd, 
82 Princes Street, Eldinburgh. 

1905 lavender, Sydney John, 

Scottish Amicable Life Assur- 
ance Society, 13 St, Andrew 
Square, Edinburgh, 

1903 ^Walker, William Gray, 

ScoUith Amicable Life Assur- 
ance Society, 35 St, Vincent 
Place, Glasgow. 

1907 'Watson, Patrick Campbell Mac- 
Douffall, 
Scottish Provident Institution, 6 
St, Andrew Square, Edinburgh, 

1894 ^Watson, Thomas Jackson, 

Messrs, Chalmers A Watson, 
C,A.,^ NoHh St. David Street, 
Edinburgh, 

1892 ^Webster, Thomas, 

617 Birhbeck Bank Chambers, 
London, W,C, 

1893 ^Wilson, James Hugh Elwes, 

A.. O. A. A. 

P. O. Box 771 , Cape Town, South 
Africa, 



Data of 
Enrolment. 

1905 ^Wilson, John Staik 
^9 Balgreen Boddf 



1897 ^Wink, Frank Adam, 

Scottish Equitable Li/eAi 
Society, 28 St, 
Edinburgh, 

1896 'Winning, James, Junior, 
Messrs, John WUson A 
186 St, Vincent Street^ 



1905 'Wishart, William Moir, 

' Scottish Metropolitan lA/k 
surance Company, LtdL^ 
Andrew Square, Edinbmig^ 

1899 ^Wood, Robert, 

Northern Assurance 

1 Union Terrace, AberdemL. 

1898 ^Wybar, John, 

Scottish A micable Life A ( 
Society, 35 St, Vincent 
Glasgow, 



1906 "Wyse, William Edwin, 

Edinburgh L{fe Assurance 
pany, 22 George Street, 
burgh, 

1906 »young, David Goldie, 

Scottish Life Assurance 
pany, Limited, 19 St. 
Square, Edinburgh, 
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